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 SF 30 CONTINUATION SHEET 
 
 
1.  SPECIFICATIONS: 
 
 A.  Either asterisks appear before and after the line or lines where 
revisions have been made to the text on the enclosed revised or added pages or 
the text changes have been updated with additions noted with underlined text 
and deletions noted with line/cross-outs, and pertain only to changes made by 
this amendment. 
 
 B.  The text changes may have necessitated reformatting of subsequent 
text or pages.  If this is the case, those pages have also been issued as 
amended pages but are not marked with asterisks or underlined text and 
line/cross-outs. 
 
DELETE SECTION 00010A LINE ITEMS & PRICING SCHEDULE and replace with the 
attached revised SECTION 00010A LINE ITEMS & PRICING SCHEDULE. 
 
DELETE SECTION 00320 GEOTECHNICAL DATA and replace with the attached revised 
SECTION 00320 GEOTECHNICAL DATA. 
 
DELETE APPENDIX 01330-A SUBMITTAL REGISTER and replace with the attached 
revised APPENDIX 01330-A SUBMITTAL REGISTER. 
 
DELETE SECTION 02465 REINFORCED JET GROUTING and replace with the attached 
revised SECTION 02465 REINFORCED JET GROUTING.   
 
 
2.  DRAWINGS:  D.O. File No. 106-38,385 dated May 2003 in 90 sheets + Cover: 
DELETE DRAWING Nos. 10/3, 20/8, 30/8, 32/2, 50/1, 50/2, 50/4, 60/1, 60/2, 
80/3, 80/4 and 85/3 and Replace with the attached revised Drawing Nos. 10/3, 
20/8, 30/8, 32/2, 50/1, 50/2, 50/4, 60/1, 60/2, 80/3, 80/4 and 85/3.   
 

 
 



SECTION 00010A

LINE ITEMS AND PRICING SCHEDULE

LINE ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

0001 CLEARING AND GRUBBING LUMP SUM $______________

0002 DEMOLITION LUMP SUM $______________

0003 CHANNEL EXCAVATION (ESTIMATED QTY.) 239,000 CUBIC METER $______________ $______________

0004 REGRADE AND FILL RIO SANTIAGO (ESTIMATED
QTY.) 3,000 CUBIC METER $______________ $______________

0005 ARECIBO LEVEE FILL (ESTIMATED QTY.) 124,000 CUBIC METER $______________ $______________

0006 TANAMA LEVEE FILL (ESTIMATED QTY.) 53,000 CUBIC METER $______________ $______________

0007 ROADWAY FILL (ESTIMATED QTY.) 10,200 CUBIC METER $______________ $______________

0008 GEOTEXTILE FILTER FABRIC (ESTIMATED QTY.) 22,000 SQ. METER $______________ $______________

0009 GABION MATTRESS REVETMENT (ESTIMATED QTY.) 7,200 CUBIC METER $______________ $______________

0010 CULVERT STRUCTURE NO. 1 LUMP SUM $______________

0011 PR-10 CULVERT STRUCTURE LUMP SUM $______________

0012 SANTIAGO ROADWAY CULVERTS LUMP SUM $______________

0013 DEEP SOIL MIXING BY JET GROUTING LUMP SUM $______________
 (ESTIMATED QTY.)

0014 HOT PLANT MIX, BITUMINOUS SURFACE 9,200 SQ. METER $______________ $______________
 (ESTIMATED QTY.)

0015 HOT PLANT MIX, BITUMINOUS BASE 5,600 SQ. METER $______________ $______________
 (ESTIMATED QTY.)

0016 CRUSHED STONE SUB BASE (ESTIMATED QTY.) 920 CUBIC METER $______________ $______________

0017 CATTLE CROSSING CONCRETE SURFACE LUMP SUM $______________

0018 WATER AND SEWER LINE RELOCATION LUMP SUM $______________

0019 TELEPHONE LINE RELOCATION (SEE NOTE 4) LUMP SUM $90,000.00

0020 CABLE TELEVISION LINE RELOCATION (SEE NOTE 5) LUMP SUM $25,738.00

0021 POWER LINE RELOCATION (SEE NOTE 6) LUMP SUM $110,105.00

TOTAL (LINE ITEMS 0001 THRU 0021) $______________

FLOOD CONTROL, RIO GRANDE DE ARECIBO, CONTRACT NO. 1
ARECIBO,  PUERTO RICO

W912EP-04-B-0010 00010A-1 (Rev Am 0004)



SECTION 00010A

LINE ITEMS AND PRICING SCHEDULE

LINE ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

FLOOD CONTROL, RIO GRANDE DE ARECIBO, CONTRACT NO. 1
ARECIBO,  PUERTO RICO

NOTES: FUNDING AVAILABILITY:
(1)  THE CORPS BELIEVES THIS PROJECT CAN BE EFFICIENTLY CONSTRUCTED WITHIN 18 MONTHS; HOWEVER, OUR
CURRENT FUNDING OUTLOOK INDICATES THE FUNDING STREAM WILL BE SPREAD OVER 3 FISCAL YEARS (36 MONTHS)
WITH THE PROBABILITY THAT WE WILL RECEIVE NO MORE THAN $1.2M IN FY-05, $3.7M IN FY-06 AND THE BALANCE
IN FY-07.  BIDDERS SHOULD TAKE THIS INFORMATION AND THE TERMS OF THE CONTINUING CONTRACTS CLAUSE
(52.232-5001) INTO CONSIDERATION WHEN PREPARING THEIR BIDS.

(2)  BIDDERS MUST BID ON ALL LINE ITEMS.  SEE PROVISION AT 52.214-18 (SECTION 00100).

(3)  SEE SECTION 00100, "INSTRUCTIONS TO OFFERORS".

(4) PRICE SHOWN IS AN ESTIMATE FURNISHED TO THE GOVERNMENT BY PUERTO RICO TELEPHONE COMPANY (PRTC).
CONTRACTOR WILL BE REIMBURSED AT ACTUAL COST.  BID ITEM IS REFERENCED IN SECTION 16000 OF THE CONTRACT
SPECIFICATIONS AND SHOWN IN DRAWINGS 85/1, 85/3, 85/4 & 85/6.

(5) PRICE SHOWN IS AN ESTIMATE FURNISHED TO THE GOVERNMENT BY LIBERTY CABLEVISION OF PUERTO RICO. 
CONTRACTOR WILL BE REIMBURSED AT ACTUAL COST.  BID ITEM IS REFERENCED IN SECTION 16000 OF THE CONTRACT
SPECIFICATIONS AND SHOWN IN DRAWINGS 85/1, 85/3, 85/4 & 85/6.

(6) PRICE SHOWN IS AN ESTIMATE FURNISHED TO THE GOVERNMENT BY PUERTO RICO ELECTRIC POWER AUTHORITY.
CONTRACTOR WILL BE REIMBURSED AT ACTUAL COST.  BID ITEM IS REFERENCED IN SECTION 16000 OF THE CONTRACT
SPECIFICATIONS AND SHOWN IN DRAWINGS 85/1, 85/3, 85/4, 85/5 & 85/6.

(7) FAILURE TO COMPLETE AND RETURN ALL REQUIRED SUBMISSIONS (SF-1442, SECTION 00010, AND SECTION 00101) 
COULD RENDER YOUR BID NONRESPONSIVE. SEE SECTION 00100, INSTRUCTION TO OFFERORS.

W912EP-04-B-0010 00010A-2 (Rev Am 0004)
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SECTION 00320 

GEOTECHNICAL DATA 

 

1.1 SCOPE 

The information provided in this section encompasses the 
geotechnical field investigations relevant to this project.  The 
investigations consist of borings with the associated boring 
logs and laboratory data presented in paragraphs 1.4.5 and 
1.4.6, respectively.  A character of materials paragraph is 
included to provide a comprehensive description of the materials 
utilizing both recent and historical knowledge of the project 
area.  Also included in this section are definitions of terms 
and boring log notes, which provide additional explanation of 
the boring logs and drilling techniques.  After Contract award, 
any questions that pertain to the information provided in this 
section should be addressed to Chief, Geotechnical Branch at 
(904) 232-1616.  Prior to Contract award, refer to Paragraph 
999.214-4000 in Section 00100. 
 
Items discussed in the character of materials paragraph may not 
appear explicitly on the core boring logs.  Based on historic 
knowledge of the project area, the character of materials 
paragraph includes items that supplement the data documented by 
the core boring logs.  When reviewing core boring logs, use all 
data on the logs, including the materials description, legend, 
and blow counts.  When evaluating the subsurface conditions, use 
all data, including the character of materials paragraph and 
core boring logs. 

1.2 CHARACTER OF MATERIALS 

1.2.1 Regional Geology 

The oil test well 4CPR (Briggs, 1961a) was drilled near the 
coast southeast of Punta Las Tunas, and penetrated 1,961 m of 
rock strata.  Exposed bedrock in the Arecibo quadrangle and most 
of the strata penetrated by the deep well are marine sedimentary 
rocks, chiefly limestone.  These sedimentary rocks are generally 
believed to range from middle Oligocene to middle Miocene in 
age, although some geologists believe that the sequence contains 
no Oligocene rocks.  This middle Tertiary sequence rests 
uncomformably on deformed volcanic, and possibly plutonic, rocks 
of early Tertiary and or Cretaceous age.  The bottom 263 m of 
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the test well is mainly composed of pale-olive, olive-gray, and 
pale yellowish-brown volcanic sandstone and siltstone containing 
conspicuous pyrite crystals and beds.  The volcanic strata in 
the test well also may be Eocene in age.  There is San Sebastian 
formation directly above the rocks of Eocene age.  This strata 
is chiefly composed of sandstone and conglomarate.  These are 
overlain by about 295 m of rock strata mainly composed of olive-
gray calcareous claystone interbedded with subordinate 
sandstone, clayey limestone, and some coal seams.  Also, the 
formation of Oligocene age mainly consists of gravel, sand, 
silt, marl, some impure limestone beds, and thin beds of lignite 
present.  Above the San Sebastian formation is Lares formation 
which is almost entirely composed of coarse-grained to very 
fine-grained, pinkish-orange, yellowish-gray to light gray pure 
limestone, calcareous claystone, marl, and sandstone. 

1.2.2 Geomorphic Geology 

The most prominent single physiographic feature in the proposed 
site is the valley of the Rio Grande de Arecibo.  Almost 
vertical walls rise as much as 180 m above the flood plain near 
the south edge of the Arecibo quadrangle where total local 
relief is about 250 m.  The sides of the valley become 
progressively less steep and lower to the north of the flood 
plain  Irregular benches with moderate karst development occur 
on the valley sides, representing transitions from adjacent 
physiographic divisions.  The river meanders across a flood 
plain that is 1.2 km wide at Carreras ward, narrows to 0.6 km at 
San Pedro, and widens in its lower reaches (Central los Caños to 
Central Cambalache) to more than 5 km. 
 
The Rio Tanama, which enters the Rio Grande de Arecibo from the 
southwest has very steep walls, vertical in places with local 
relief at some points more than 125 m.  The river has formed 
flood plains at some places along its course: the largest plain, 
about 150 m wide, is about 1.5 km east of La Esparanza. 

1.2.3 Local Geology 

The local geology within the proposed project is composed of 
fill and made-land, floodplain alluvium and swamp deposits.  The 
fill and made-land consists of poorly sorted limestone rubble, 
sand, and clay.  The floodplain alluvium is composed of 
moderately well sorted, gradationally stratified sand, gravel, 
silt, and clay.  Largely composed of quartz, feldspars, and 
plutonic-rock fragments sand grains, but silicified plutonic-
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rock and volcanic rock pebbles and cobbles are common; some 
large blocks of limestone are found near valley margins.  The 
swamp deposits consist of clay, sandy clay, and silty clay, 
black, gray, and bluish-gray, water saturated, commonly with a 
high content of organic material. 

1.2.4 Materials Encountered 

1.2.4.1 Arecibo Levee 

The foundation materials encountered within the proposed Arecibo 
Levee consist of interlayers of clays, silts, and sands.  The 
clay is very soft to hard.  Sand encountered includes, silty 
sand, clayey sand, and clean sand.  Silt varies from soft to 
firm.  Roots and organic material were encountered on the 
surface or few feet below the ground surface.  Core boring  
CB-RA-22 and CB-RA-23 indicate the presence of soft clay and 
loose sand.  Core boring CB-RA-22 shows a soft soil condition at 
elevation 6.9 ft. to elevation 3.9 ft. and from elevation 2.4 
ft. to elevation -0.6 ft.  Also CB-RA-23 encountered soft soil 
condition at –6.7 ft. to elevation –8.2 ft. and from elevation  
–9.7 ft. to –11.2 ft.  Core boring CB-RA-22, CB-RA-23, and  
CB-RA-24 encountered water levels at ground surface. 

1.2.4.2 Rio Santiago Diversion Channel 

Within the diversion channel, the material consists of alluvial 
deposits.  The alluvial deposits are composed of interlayers of 
clays, silts, sands, and gravels.  Clay material varies from 
soft to firm.  Sand consists of clayey sand, silty sand and 
poorly-graded sand.  The silt component varies in consistency 
from soft to firm.  Core boring CB-DC-5 encountered soft silt at 
elevation 10.4 ft. to elevation 5.9 ft.  Gravel is composed of 
limestone fragments with clay of high plasticity.   Cobbles, 
boulders and traces of roots and organic material are expected 
within the alluvial deposit.  Core borings CB-DC-2, CB-DC-4,  
CB-DC-5, and CB-DC-6 encountered water at or near ground 
surface.  Several core borings show plastic debris, garbage, 
asphalt debris, and roots near the ground surface.  The material 
within the proposed channel excavation contains thick layers of 
high plasticity clay.  These clay layers will make it difficult 
to separate suitable materials from unsuitable materials for 
construction purposes. 
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1.2.4.3 Tanama Levee 

The material encountered within the foundation perimeter of the 
proposed Tanama Levee consists of interlayers of clay, silt, 
sand, and gravel with variations in density and consistency.  
Core boring CB-RT-5 encountered soft organic clay below 
elevation 11.6 ft.  In core boring CB-RT-9 and from elevation 
18.2 ft. to elevation –2.8 ft., a clay with soft consistency was 
encountered.  Sand consists of clayey sand, silty sand, and 
poorly-graded sand. 

1.2.4.4 Borrow Area South of PR-22 

The material encountered within the proposed borrow area 
consists of saprolitic limestone which breaks down into sands, 
silts, gravels, cobbles, and boulders.  Core boring CB-BA2-3 
encountered layers of hard limestone at different elevations 
through the entire hole.  Test pits, TP-BA2-5 and TP-BA2-6 
encountered refusal at approximately 6.0 ft. below the ground 
surface.  The refusal condition encountered during drilling 
operations and test pit excavation is indicative of saprolitic 
and hard limestone. 

1.3 DEFINITIONS 

Terms commonly used in the boring logs shall be defined as: 
 
Banded - Rock from 0.02 to 0.1-foot thick. 
Carbonate - Soil component that reacts with HCl of an 
indeterminate origin (shell, rock, etc.). 
Cavity - Voids greater than the diameter of the core. 
Decomposed - Saprolite; rock is essentially reduced to a soil 
with a relic rock texture; can be molded or crumbled by hand. 
Dense – Equivalent to SPT N-value of 30 to 50. 
Fill - Material that has been placed by man, described with all 
soil characteristics. 
Firm – Thumb will indent soil about ¼ inch (6 mm). 
Hard – Soil that can be indented with difficulty by thumbnail or 
rock that is difficult to scratch with knife (cannot be pitted 
with a geology hammer but can be chipped with moderate blows of 
the hammer). 
Highly Weathered - Entire rock section is discolored; alteration 
is greater than 50%; some areas of slightly weathered rock are 
present; some minerals are leached away; retains only a fraction 
of its original strength (wet strength usually lower than dry 
strength). 
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Incompetent - Rock that disintegrates while coring; weak. 
Indurated - Rock or soil hardened or consolidated by pressure or 
cementation.  Very difficult to break by hand. 
Layer - Rock or soil with thickness of 6 inches or less. 
Laminated - Alternating layers of varying material or color with 
layers less than 6 mm thick. 
Lens – A geologic deposit of variable thickness, which 
disappears laterally in all directions and cannot be correlated 
to adjacent borings. 
Massive Bedded - Rock over 3-foot thick. 
Moderately Hard – Rock that can be scratched easily with a 
knife; cannot be scratched with fingernail (can be pitted with 
moderate blows of geology hammer). 
Moderately Weathered - Discoloration is evident; rock surface is 
pitted and altered, with alterations penetrating well below rock 
surfaces; 10% to 50% of the rock is altered; strength is 
noticeably less than unweathered rock. 
Pitted - Rock with voids 0.03 (1 mm) to 0.02-foot (6 mm) 
diameter. 
Poorly-Indurated - See semi-indurated. 
Rock – A naturally occurring substance composed of one or more 
minerals bound together.  This geologic term includes a range of 
engineering properties:  strength, hardness, permeability, 
weathering, and discontinuity.  These properties are noted or 
can be inferred from the boring logs as blow counts, penetration 
rate, RQD, hardness, etc. 
Seam - Rock or soil with average thickness of 2 to 3 inches. 
Semi-Indurated - Rock or soil with a lesser degree of hardening 
or consolidation by pressure or cementation.  Crumbles with 
little effort by hand. 
Shell - Material composed of predominantly (>75%) coarse-grained 
sand to gravel-sized whole or broken shell. 
Slightly Weathered - Rock with superficial discoloration, 
alteration and/or discoloration along discontinuities; less than 
10 % of the rock volume is altered; strength is essentially 
unaffected. 
Soft – Thumb will penetrate soil about 1 inch (25 mm). 
Thick Bedded - Rock from 1 to 3-foot thick. 
Thin Bedded - Rock from 0.1 to 0.3-foot thick. 
Unweathered - Rock with no evidence of any mechanical or 
chemical alteration. 
Very Hard – Rock that cannot be scratched with a knife (chips 
can be broken off only with heavy blows of the geology hammer). 
Vuggy - Rock with voids 0.02 foot (6 mm) to the diameter of the 
core. 
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1.4 GEOTECHNICAL DATA 

1.4.1 Summary of Borings 

The coordinates presented in the table below correspond to the 
project coordinate system and datum utilized throughout these 
plans and specifications, which may or may not correspond to the 
original coordinate system and datum indicated on the boring 
logs. 
 

State Plane, 
PR/VI, NAD27 

meters 

 
MSL 

meters 
Boring 

Designation 
X Y Z 

Project Location 

CB-RA-22 122225 68484 5.30 
CB-RA-23 122021 68580 3.90 
CB-RA-24 121924 68706 3.59 
CB-RA-25 121615 68749 5.63 
CB-RA-26 122530 68572 3.83 
CB-RGA-2 122352 68308 16.7 
CB-RGA-3 122735 68516 9.3 
CB-RGA-18 122454 68463 15.75 

Arecibo Levee South of PR-22 

CB-DC-1 121718 68371 2.69 
CB-DC-2 122135 68140 4.82 
CB-DC-3 122690 68297 5.54 
CB-DC-4 122889 68365 4.18 
CB-DC-5 123091 68760 4.53 
CB-DC-6 123219 69009 2.68 
CB-DC-7 123341 69256 3.07 
CB-DC-8 123423 69420 2.73 
CB-DC-9 123006 64714 5.51 
CB-DC-10 122988 68549 3.87 
CB-DC-11 121844 68084 4.58 
CB-DC-12 122361 68187 5.7 

CB-DC04-12A 122395 68199 5.1 
CB-DC-13 122456 68214 5.12 
CB-DC-14 122802 68173 6.68 
CB-DC-15 123152 68211 5.39 
CB-DC-16 123204 68605 2.99 
CB-DC-17 123426 69058 3.2 
CB-RGA-1 121860 67977 17.1 
CB-RS-8 121515 68863 4.86 

Rio Santiago Diversion 
Channel 

CB-RT-1 123006 64714 11.59 
CB-RT-3 131303 64905 12.26 
CB-RT-4 123120 65036 11.82 

Tanama Levee 
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State Plane, 
PR/VI, NAD27 

meters 

 
MSL 

meters 
Boring 

Designation Project Location 

X Y Z 
CB-RT-5 123169 65178 10.39 
CB-RT-6 123221 65326 10.75 
CB-RT-7 123271 65470 10.45 
CB-RT-8 123321 65614 10.4 
CB-RT-9 123372 65758 7.83 

Tanama Levee 

CB-BA2-1 121030 68672 50.3 
CB-BA2-2 121352 68731 48.5 
CB-BA2-3 121065 68380 61.0 

Borrow Area South of PR-22 

CPT Borings 
CP-DC04-1 122363 68185 5.1 
CP-DC04-2 122451 68202 5.6 
CP-DC04-3 122414 68210 9.8 

Rio Santiago Diversion 
Channel 

Test Pits 
TP-DC-1 122614 68229 6.16 
TP-DC-2 122976 68159 4.69 
TP-DC-3 123164 68448 5.15 
TP-DC-4 123291 68770 3.84 
TP-DC-5 123465 69266 3.11 

Rio Santiago Diversion 
Channel 

TP-BA2-1 121010 68666 50.5 
TP-BA2-2 121360 68732 48.6 
TP-BA2-3 121063 68381 60.8 
TP-BA2-4 121016 68571 49.7 
TP-BA2-5 121150 68538 20.7 
TP-BA2-6 121146 68655 52.5 
TP-BA2-7 121252 68721 51.7 

Borrow Area South of PR-22 

1.4.2 Summary of Laboratory Data 

Boring 
Designation 

Sample 
Designation USCS LL PL wn GS 

3 MH 76 40 43  
8 MH 72 36 60  CB-RA-25 
11 SC 50 27 23  
8 MH 55 30 34.1  
14 SM     
17 CH 62 30 40.7  

CB-RGA-2 

20 SC     
3 MH 61 31 32.5  
10 MH 54 31 32.6  CB-RGA-3 
23 MH 62 32 51.7  
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Boring 
Designation 

Sample 
Designation USCS LL PL wn GS 

CB-RGA-18 3 CH 59.40 25.90 31  
CB-DC-1 3 MH 80 40 49 2.55 

6 MH 55 32 36  CB-DC-2 
10 ML 44 27 29  
3 MH 52 31 35  CB-DC-3 
10 MH 56 32 35  

CB-DC-4 6 CL 44 24 36  
5 ML 35 25 30 2.60 CB-DC-5 
8 SP   25  
3 CH 66 26 47 2.56 CB-DC-7 
8 SP   23  

CB-DC-8 3 ML 41 27 34  
6 MH 60 34 46 2.548
13 CL 42 23 45 2.52 
17 ML 37 26 39  

CB-DC-9 

19 CL 35 23 35 2.57 
5 SP-SM   12 2.60 CB-DC-10 
9 SM   17  
4 CH 54 27 44  CB-DC-11 
9 SM   49  
4    32  
10 MH 52 31 38  
12    38  
17 ML 48 31 42  
22 MH 50 29 45  
27 ML 42 26 35  
32    49  

CB-DC-12 

36    54  
3    36  
8 ML 45 29 37  
14 SM 0 0 49  
20    46  
23 ML 38 25 35  
26    28  
28 CL 40 23 36  

CB-DC-13 

31 SC 29 16 15  
3 CH 54 27 25  
7 SM 30 23 21  
9    37  

CB-DC-14 

11 MH 51 29 43  
3 ML 42 29 19  CB-DC-15 
7 SP 0 0 30  
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Boring 
Designation 

Sample 
Designation USCS LL PL wn GS 

CB-DC-15 11 SP-SM 0 0 14  
2    36  
5 ML 42 33 46  
8 SM 0 0 15  
11    40  

CB-DC-16 

13    52  
4 SP-SM 0 0 4  
8 SP 0 0 10  
11 SP 0 0 10  

CB-DC-17 

14    38  
5 CH 89 31 43.2  
11 CL     
13 SP-SM     

CB-RGA-1 

18 CH 96 29 14.6  
CB-RS-8 6 MH 75 39 44  
CB-RT-1 3 MH 55 32 26 2.52 
CB-RT-3 5 CL 44 25 33 2.68 

5 SP-SM   3  
10 GW   13  CB-RT-4 
18 CL 48 27 51  
4 CL 46 26 44 2.55 
6 CH 52 27 25  CB-RT-5 
8 SC 29 20 41 2.66 
4 CL 50 27 39  CB-RT-6 
10 CH 51 24 45  
3 MH 64 37 39  CB-RT-8 
11 CH 52 28 51  
3 CL 45 25 38 2.52 
6 CL 41 18 37 2.54 
10 CH 52 28 63 2.58 

CB-RT-9 

17 CL 45 26 41  
TP-DC-1  MH 58 32 31  
TP-DC-2  ML 46 18 27  
TP-DC-3  GP-GM 0 0 23  
TP-DC-4  ML 46 33 28  
TP-DC-5  MH 53 33 32  
TP-BA2-1  GP-GM   6  
TP-BA2-2  GM   3  
TP-BA2-3  GM   12  
TP-BA2-4  GM   9  
TP-BA2-5  GC 46 19 14  
TP-BA2-6  GC 35 21 9  
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Boring 
Designation 

Sample 
Designation USCS LL PL wn GS 

TP-BA2-7  SM   8  

1.4.3 Boring Log Notes 

All borings, except test pits, were driven using the Standard 
Penetration Test (SPT) procedure with a 140 lb. hammer with a 
30-inch drop using a 2.0-foot split spoon (1 3/8-inch I.D. and 
2-inch O.D.) until refusal was encountered.  Refusal is defined 
as a total of 50 blows of the hammer within any 6-inch 
increment, a total of 100 blows of the hammer within any 1-foot 
increment, or no observed advance of the sampler after 10 
successive blows of the hammer.  When refusal was encountered, 
the borings were continued with a core barrel until the rate of 
penetration indicated softer material, at which point the SPT 
procedure was resumed. 

1.4.4 Recovered Materials 

The materials recovered from the test pits TP-DC-1 through 5 and 
TP-BA2-1 through 7 are not available. 
 
The materials recovered from the borings are available for 
inspection by prospective offerors at the Corps of Engineers 
District Warehouse listed under 2a below: 

 
1.  Florida 

 
  a)  Jacksonville  

Address:  3077 Talleyrand Avenue 
  Jacksonville, FL 
Hours: 07:00 am to 2:30 pm 

 
  b)  Clewiston 
    Address:  525 Ridgelawn Road 
      Clewiston, FL 
 

2.  Puerto Rico and the US Virgin Islands 
 
 a)  San Juan 
   Address:  400 Fernandez Juncos 
     Parada 7.5 
     Puerta de Tierra, PR 
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 b)  Ponce 
    Address:  PR 139, Km 6.1 
      Ponce, PR 
 
The recovered materials will be available for inspection during 
normal business hours as noted above, except Federal holidays, 
during the entire bid period.  Prospective offerors shall notify 
the Jacksonville District Explorations Manager at 904-232-3295; 
Chief, Geology Section at 904-232-1620; or Chief, Geotechnical 
Branch at 904-232-1616 at least seven (7) working days before 
the visit.  The following information will be required to 
schedule the visit:  (1) the project title; (2) the specific 
borings or entire set which are to be viewed; (3) the date, 
time, and duration of the visit; (4) the name of the person(s) 
and company to view the borings; and (5) a point of contact and 
phone number regarding the visit.  Offerors shall record their 
material examination visit in a record book maintained at the 
inspection site.  
 
It is strongly suggested that all contractors view the samples 
before submitting their bid.   

1.4.5 Boring Logs 

Applicable boring logs are presented on the following pages.  
Boring logs for CB-DC-12 through 17, CB-DC04-12A, CB-BA2-1 
through 3, TP-DC-1 through 5, and TP-BA2-1 through 7 are 
presented in paragraph 1.4.7. 
 
While the Government’s borings are representative of subsurface 
conditions at their respective locations and vertical reaches, 
local variations characteristic of the rocks and subsurface 
materials of this region are to be expected.  Accordingly, 
offerors shall form their own conclusions from the examination 
of the recovered materials prior to submission of their offer.
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1.4.6 Laboratory Data 

Applicable laboratory data are presented on the following pages.  
Laboratory data for CB-DC-12 through 17, TP-DC-1 through 5, and 
TP-BA2-1 through 7 are presented in paragraph 1.4.7.
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1.4.7 Supplemental Information 

Attached are: 
 

“Rio Grande de Arecibo Flood Control Project, Geotechnical 
Investigation for Diversion Channels and Culverts, Arecibo, 
Puerto Rico” prepared by GeoConsult, Inc. 
 
 “Arecibo River, P.R., Geotechnical Investigation, Culverts 
under PR-10, Arecibo, Puerto Rico” prepared by GeoConsult, Inc. 
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1. INTRODUCTION 
 

This conceptual investigation report is prepared for Delivery Order N°6 

under Contract N° DACW17-01-D-0032. The report presents the results of a 

geotechnical investigation conducted along the proposed diversion channel for 

the referenced project and a proposed borrow area. The borrow area will be at a 

small hill located southwest from the intersection of PR-10 and PR-22. The 

diversion channel starts perpendicular to PR-10 at the south side of the 

intersection with PR-22, and extends towards the Río Grande River. The location 

of the site is shown in Figure 1. The project is intended to improve flood control 

of the Río Grande de Arecibo in areas surrounding the town of Arecibo. The 

contract covered by this task order includes construction of the following 

structures: 

- A trapezoidal channel with 1V:3H side slopes with an average depth of 5 

meters and a bottom width of approximately 5 meters. 

- A culvert structure to be installed under PR-10 using a microtunnel. 

- A borrow area to be used for levee construction. 

- A culvert to provide flow from Río Santiago under the Arecibo levee. 
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The exploration included 10 borings and 12 test pits, and the corresponding 

laboratory tests. Continuous sampling was used in all borings. The core borings 

and test pits are located as follows: 

 

BORING DEPTH 
(feet) 

X 
(feet) 

Y 
(feet) 

ELEVATION 
(feet) SITE 

CB-DC-14 21.0 402895.235 223665.200 21.870 
CB-DC-15 21.0 404040.717 223789.326 17.667 
CB-DC-16 21.0 404210.964 225082.434 9.751 
CB-DC-17 21.0 404939.561 226568.866 10.492 

Diversion 
Channel 

CB-DC-12 60.0 401446.047 223711.049 18.691 
CB-DC-13 60.0 401759.550 223800.130 16.840 Culvert PR-10

CB-BA2-1 40.5 397078.357 225302.510 164.965 
CB-BA2-2 40.5 398134.706 225493.639 159.043 
CB-BA2-3 40.5 397194.609 224342.190 200.152 

Borrow Area 

CB-RGA-14A 45.0 402704.670 232425.455 4.790 Culvert Levee 
TP-DC-1 11.0 402278.064 223846.540 20.180 
TP-DC-2 10.3 403465.760 223619.512 15.449 
TP-DC-3 10.8 404083.167 224567.748 16.899 
TP-DC-4 10.2 404497.614 225622.847 12.559 
TP-DC-5 9.2 405068.004 227251.124 10.213 

Diversion 
Channel 

TP-BA2-1 10.3 397013.125 225282.933 165.582 
TP-BA2-2 10.2 398163.239 225496.900 159.578 
TP-BA2-3 10.0 397185.833 224347.183 199.565 
TP-BA2-4 10.5 397032.695 224969.627 163.203 
TP-BA2-5 5.2 397472.198 224862.823 67.981 
TP-BA2-6 6.2 397459.042 225243.842 172.442 
TP-BA2-7 11.3 397808.929 225463.170 169.742 

Borrow Area 

Table 1: Borings and test pits location. 

Notes: 
- Coordinates are in NAD 27 and elevations in NGVD 29. Monuments used for survey are 

ARH-67 and ARH-68. 
- Boring CB-DC-13 was relocated from its proposed location, approximately 10 feet 

towards the east, due to its proximity to an electric line. 
- Some tests pits and borings in the borrow area were relocated, as discussed during the 

task order negotiation, due to access difficulties. 
 
The approximate location of the core borings and test pits is presented on 

Figure 2 (sheets 1 to 5). 
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2. GEOLOGICAL SETTING 
 

 The project lies within the Arecibo Quadrangle (Geologic Map of the 

Arecibo Quadrangle, USGS Map I-551, R.P.Briggs-1968).  The geology of the 

proposed Rio Grande de Arecibo Flood Control is characterized by Quaternary 

floodplain alluvium deposits (Qa) consisting of gradationally stratified layers of 

brown to dark yellowish brown clayey to silty gravel and sands of moderate to 

well sorting, as exposed in borings CB-DC-12 to CB-DC-17, and test pits TP-DC-

1 to 5.  Most of these layers derive from the physical and chemical disintegration 

of Tertiary-Cretaceous intrusive igneous bodies (Tki, Dioritic intrusive rocks; Tku, 

rocks of the Utuado pluton) and other late Cretaceous volcanic formations (Kt, 

Tetuán Formation; Ka, Alonso Formation) exposed along the Rio Grande de 

Arecibo in the municipality of Utuado (Geologic Map of the Utuado Quadrangle, 

USGS Map I-480, A.E.Nelson-1967). Also included are Tertiary limestone 

formations (Ta, Aguada Limestone; Tay, Aymamón Limestone; Tc/Tcm, Cibao 

Formation) extending from the middle south of Arecibo to the north area of 

Utuado. 

Some of these deposits are overlaid by swamp deposits (Qs), as exposed in 

boring CB-RGA-14A from elevation 3.1 to -3.5 feet, consisting of gray to dark 

gray soft clay and sandy clays with organic content of partially decomposed plant 

debris. 

At the borrow area, where borings CB-BA2-1 and 2, and test pits TP-BA2-1, 

2, 4, 6, and 7 are located, the upper part of the hills exposes the Camuy 

Limestone (Tca), overlying the Aymamón Limestone (Tay), as indicated in boring 

CB-BA2-3 and test pits TP-BA2-3 and 5. The Aymamón Limestone is also clearly 

exposed around the irregular ridges between “mogotes” and at cut areas near 

the top of these hills. 
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3. GEOTECHNICAL CHARACTERIZATION AND CONCEPTUAL 
RECOMMENDATIONS 
 

Borings were performed by rotary drilling with hollow stem augers in general 

accordance with ASTM D1452-84. Standard Penetration Tests were performed 

in general accordance with ASTM D1586-84 on all samples. Retrieved samples 

were classified and described in the field by the visual-manual procedure in 

general accordance with ASTM D2488, then stored in plastic jars and 

transported in wood core boxes to the laboratory for testing and water content 

determination (ASTM D2216-92). Standard penetration tests (SPT) N-values, in 

blows per foot, are shown on the drilling logs. 

 A detailed description of the soils and materials encountered in the borings 

is presented in boring logs included in Appendix A. These logs show the subsoil 

conditions found, on the dates and locations indicated in this report. Test pits 

were also performed and the logs are presented in Appendix B. Results of 

laboratory tests are shown in Appendix C. A summary of the samples tested is 

presented in the following table: 
 

 

TEST PERFORMED BORING ID SAMPLE DEPTH 
CB-DC-12 

 
 

13.5 to 15.0 ft. 
24.0 to 25.5 ft. 
31.5 to 33.0 ft. 
39.0 to 40.5 ft. 

CB-DC-13 10.5 to 12.0 ft. 
19.5 to 21.0 ft. 
33.0 to 34.5 ft. 
40.5 to 42.0 ft. 
45.0 to 46.5 ft. 

CB-DC-14 3.0 to 4.5 ft. 
9.0 to 10.5 ft. 
15.0 to 16.5 ft. 

Sieve analysis and Atterberg 
Limits. 

CB-DC-15 3.0 to 4.5 ft. 
9.0 to 10.5 ft. 
15.0 to 16.5 ft. 
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TEST PERFORMED BORING ID SAMPLE DEPTH 
CB-DC-16 6.0 to 7.5 ft. 

10.5 to 12.0 ft. 
CB-DC-17 4.5 to 6.0 ft. 

10.5 to 12.0 ft. 
15.0 to 16.5 ft. 

Sieve analysis and Atterberg 
Limits. 

CB-RGA-14A 4.5 to 6.0 ft. 
10.5 to 12.0 ft. 
19.5 to 21.0 ft. 
42.0 to 43.5 ft. 

TP-BA2-1 8.7 ft. 
TP-BA2-2 6.0 ft. 
TP-BA2-3 3.0 ft. 
TP-BA2-4 10.2 ft. 
TP-BA2-5 4.5 ft. 
TP-BA2-6 3.0 ft. 
TP-BA2-7 11.0 ft. 
TP-DC-1 7.0 ft. 
TP-DC-2 6.5 ft. 
TP-DC-3 6.0 ft. 
TP-DC-4 6.5 ft. 

Sieve analysis, Atterberg 
Limits and Standard Proctor. 

TP-DC-5 4.0 ft. 
TABLE 2: Summary of samples tested. 

Note: Moisture content was determined for every sample extracted. 

 
3.1 Culvert under PR-10 

 
Borings CB-DC-12 and CB-DC-13 were drilled at each side of PR-10 where 

the culvert structure will be installed by microtunneling. Both borings show the 

presence of an upper layer of firm lean clay varying in depth from approximately 

1.0 to 3.0 feet. The underlying soil corresponds to fat clay to approximately 27.5 

feet at boring CB-DC-12 and 17.0 feet on boring CB-DC-13. This layer varies in 

consistency with depth and is found in a firm condition near the surface, to 

depths that vary between 8.0 and 9.0 feet. The fat clay becomes soft until 

reaching the contact with the underlying layer. 

Below the fat clays, there exists a thin layer of sand with silt at borehole CB-

DC-12 from 27.5 to 30 feet. At borehole CB-DC-13 the sandy material is called 

silty sand or clayey sand and is found to approximately 27.5 feet. This sandy 
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layer is followed by soft fat clay. The soft clay extends to depths of 44.5 and 49.5 

feet. 

At boring CB-DC-12, the soft clay is followed by soft inorganic silt to a depth 

of 51.5 feet. At boring CB-DC-13, the sand layer is followed by dense clayey 

sand to a depth of 50 feet. Both borings show fat clay for the remainder of the 

boring. At boring CB-DC-12, the fat clay is soft, whereas the fat clay is firm to 

hard at boring CB-DC-13. 

This layer varies in consistency with depth and is found in a firm condition 

from the contact with the upper lean clay to depths that vary between 7.5 to 9.0 

feet. It then becomes soft until reaching the contact with the underlying layer, 

which corresponds to loose clayey and silty sands that extend to 27.5 and 30.0 

feet. Underlying the sand, a layer of soft fat clay was found that extends to 

depths varying from 44.5 to 49.5 feet. From these depths to 52.0 feet at boring 

CB-DC-12, soft inorganic silt was found. Boring CB-DC-13 shows very dense 

clayey sand to a depth of 50.0 ft. Underlying the above materials to the end of 

the borings, fat clay was found with soft consistency at boring CB-DC-12 and firm 

to hard consistency at boring CB-DC-13. 

Based on the soil profile at this site and assuming that the culverts will be 

installed somewhere within the softer materials (above 45 feet) the installation of 

the culverts by microtunneling seems to be feasible. However, the soft soil 

conditions found in these two borings may not represent the condition that will be 

encountered while jacking the tunnel, since consolidation of the soft material has 

occurred due to loading from the PR-10 embankment. A shaft will be needed to 

serve as a reaction to the jacking force in one of its walls. The installation of 

sheet piles to build such a shaft also seems to be feasible and probably will show 

easy driving to the depth required for stabilization. Depending on the required 

bottom elevation of the shaft, the design would probably require a bracing system 
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and must take into consideration high values of active coefficients of earth 

pressure for the very soft upper soils. Due to the relatively short lengths of the 

culverts, we recommend to use the pipe jacking method (possibly with manual 

jacks) advancing from one side. If the pipe jacking method is used, it is also 

recommended to use bentonite mix or similar to attempt to reduce the friction in 

the soil-pipe contact and ease the pipe jacking. Most probably the culvert will be 

below the natural ground water table. Due to the presence of clays (based on 

only two borings) it does not seem necessary to install a dewatering system to 

lower the surrounding ground water level. However, a pumping system must be 

installed in the shaft to pump water seeping from the excavation and draining 

from the tunnel. In the event sand seams are encountered, problem-specific 

measures must be implemented. 

 
3.2 Culvert under Arecibo Levee 
 

Boring CB-RGA-14A was drilled in an area close to the proposed location of 

the culvert under the Arecibo levee. The soil conditions in this boring are 

characterized as interbedded layers of sands and clays that vary in thickness 

from 1.0 to 3.0 feet and thicker layers of approximately 13.0 feet. The first 2.0 

feet correspond to a fill composed of clayey materials. The underlying strata, to a 

depth of 8.0 feet, consist of interbedded layers of silt and clay with soft 

consistency and loose sands. Beyond 8.0 feet the interbedded layers of clays 

and sands exhibit firm consistency and are medium to dense, respectively. For 

the construction of the culvert, the diversion of the Santiago River will be 

necessary. Such diversion could be achieved by the construction of a channel 

towards the Arecibo River. Once the channel is constructed, a platform should be 

built with dumped material across the Santiago River section, upstream and 

downstream from the culvert location. Provisions must be made to pump water 
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seeping from the Arecibo River outside the working area. Assuming the culvert 

will be founded close to the Santiago River bed elevation, and considering the 

difference in elevation between the location of boring CB-RGA-14A location and 

the river bed, we estimate that the culvert will be founded on a layer of dense to 

very dense sand. We anticipate the required bearing capacity can be achieved 

on these competent materials. However, it is our perception that the soft soils at 

the middle of the Santiago River could extend deeper; in this case, soil 

improvement or replacement might be necessary to achieve the required bearing 

capacity. Differential settlements along the culvert length could be analyzed 

using new borings along the culvert. Alternatively, frequent joints could be used 

to account for settlements along the culvert. It is also important to review soil 

conditions at the locations where the culvert ends and passes under the levee. 

At those locations where the levees require 90 degree corners, they will be 

subjected to short-term tensile stresses. It might be desirable to increase safety 

of the levees using crack-stoppers (graded sand zones) at these areas, 

depending on their height. 

 
3.3 Diversion Channel 
 

Core borings CB-DC-14 to 17 were drilled along the diversion channel. Test 

pits TP-DC-1 to 5 were also dug along the channel. The channel runs through 

the alluvial deposit and its section intersects interbedded layers of sands and 

clays that widely vary in density and consistency. We do not anticipate failure of 

the very gentle slopes proposed for construction. However, several existing 

superficial drainage channels that run through the various farms that are crossed 

by the channel were observed. Considering this fact, some discharge solutions 

might be necessary to maintain the integrity of the channel. In terms of 

constructability we do not anticipate major inconvenience, although the presence 
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of high plasticity clays at the bottom of some channel portions could make it more 

difficult to achieve an appropriate channel bottom. 

Standard Proctor tests were performed in the diversion channel test pits and 

at the borrow area. The results are presented in the following table: 

 

CLASSIFICATION 
TEST PIT DEPTH 

(feet) DESCRIPTION
ASTM AASHTO 

Maximum 
Dry 

Density 
(pcf) 

Optimum 
Water 

Content 
(%) 

TP-DC-1 7.00 Elastic Silt MH A-7-5 90.0 29.0 
TP-DC-2 6.50 Silt ML A-7-6 96.3 23.0 

TP-DC-3 6.00 
Poorly Graded 
Gravel with Silt 

and Sand 
GP-GM A-1-a 91.8 27.0 

TP-DC-4 6.50 Silt ML A-7-5 93.0 25.0 
TP-DC-5 4.00 Elastic Silt MH A-7-5 88.6 30.0 

TP-BA2-1 8.67 
Poorly Graded 
Gravel with Silt 

and Sand 
GP-GM A-1-a 99.9 20.0 

TP-BA2-2 6.00 Silty Gravel 
with Sand GM A-1-b 110.5 17.0 

TP-BA2-3 3.00 Silty Gravel 
with Sand GM A-1-a 105.2 19.0 

TP-BA2-4 10.17 Silty Gravel 
with Sand GM A-1-b 105.1 19.0 

TP-BA2-5 4.50 Clayey Gravel 
with Sand GC A-2-7 97.3 23.0 

TP-BA2-6 3.00 Clayey Gravel 
with Sand GC A-2-6 99.8 23.0 

TP-BA2-7 11.00 Silty Sand with 
Gravel SM A-4 98.2 20.0 

Table 3: Summary of Standard Proctor Tests. 

 

The interbedded nature of sands and clays in the alluvial deposit will make it 

difficult to separate the materials extracted from the channel. It is our opinion that 

when the materials are tested separately, the granular materials are satisfactory 

for compaction and the fine materials are not. However, we suggest evaluating 

the possibility of testing mixed material in proportions similar to those that might 

occur in the field during construction. Such test results will be more 
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representative of the site condition. Unless these tests are conducted, we would 

not recommend the use of the materials extracted from the diversion channel. 

 
3.4 Borrow Area 
 

The geotechnical exploration on the borrow area included three core 

borings identified as CB-BA2-1 to 3 and seven test pits identified as TP-BA2-1 to 

7. The three borings showed the presence of a saprolitic limestone that exhibits 

the appearance of sands and gravels in the sampler. The borings were drilled on 

top of a hill. The saprolitic limestone can be observed in previous cuts done on 

this hill. Drilling was done with continuous sampling using a spoon sampler for 

the entire exploration depth (40.5 feet). Initial refusal was found at 20 and 15 feet 

in borings CB-BA2-2 and CB-BA2-3 respectively. As the boring was advanced 

further, refusal was then recorded at subsequent depths in these boreholes. The 

test pits were dug with a backhoe to a maximum depth of 10 feet and refusal was 

found at test pits TP-BA2-5 and 6 at 5.0 and 6.0 feet respectively. From 

boreholes and test pits, it seems that for the excavation to shallow depths (less 

than 10 feet) the use of explosives may not be necessary. However, if it is 

necessary to extract material deeper, then we recommend a rippability analysis 

using seismic refraction surveys. Proctor tests performed on samples taken from 

each of the test pits indicate that the material is adequate for compaction. 

However, the characterization of the material will widely depend on the extraction 

method used. An appropriate extraction method should be established in such a 

way that considers production time, as well as material properties after 

extraction. 

Ground water was measured in all borings and test pits. Ground water 

levels were measured after drilling and do not necessarily correspond to the 

phreatic level. The measured depths are as follows: 
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CORE BORING TOP OF BORING 
ELEVATION (feet) 

GROUND WATER 
ELEVATION (feet) 

CB-DC-14 21.9 6.9 
CB-DC-15 17.7 8.7 
CB-DC-16 9.8 0.8 
CB-DC-17 10.5 3.2 
CB-DC-12 18.7 9.7 
CB-DC-13 16.8 8.8 
CB-BA2-1 165.0 Not Encountered 
CB-BA2-2 159.0 Not Encountered 
CB-BA2-3 200.2 Not Encountered 

CB-RGA-14A 4.8 0.8 
 

TEST PITS TOP OF TEST PIT 
ELEVATION (feet) 

GROUND WATER 
ELEVATION (feet) 

TP-DC-1 20.2 10.4 
TP-DC-2 15.4 7.1 
TP-DC-3 16.9 Not Encountered 
TP-DC-4 12.6 Not Encountered 
TP-DC-5 10.2 1.7 
TP-BA2-1 165.6 Not Encountered 
TP-BA2-2 159.6 Not Encountered 
TP-BA2-3 199.6 Not Encountered 
TP-BA2-4 163.2 Not Encountered 
TP-BA2-5 68.0 Not Encountered 
TP-BA2-6 172.4 Not Encountered 
TP-BA2-7 169.7 Not Encountered 

Table 4: Ground water elevations. 
 

4. FINAL REMARKS 
 

Be aware that all of the information gathered from the boreholes is discrete; 

therefore, interpolation is necessary to cover the area of interest. These data 

interpolations are based on the engineer’s judgment, supported by the soil 

soundings, laboratory tests and regional geology trends. However, due to 

possible changes on local site conditions, certain differences between the 

assumed soil models and the real site conditions might be expected. See 

Appendix D for important information about this geotechnical report. 
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This document has been prepared specifically for the previously referred 

client and project. It should not be used for design at any other location or any 

structure other than those mentioned in this report without review by a qualified 

geotechnical engineer. 

October 10, 2003 
San Juan, Puerto Rico 
Project N° 3006-03 
 
 
 

Javier Rodríguez 
Geotechnical Engineer 

Alan R. Crumley, P.E. 
Managing Partner 

 



Figure 1. Site Location Plan and Generalized Geology. Rio Grande de Arecibo Flood Control Project, Diversion 
Channel and Culverts – Arecibo, P.R. (Contract #DACW17-01-D-0032) 
From: Reginald P. Briggs (1968), “Geologic Map of the Arecibo Quadrangle, Puerto Rico”. Map No. I-551, Department of the Interior, United States 
Geological Survey.
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From El. 119.0 to 118.5 Ft., weak cementation,
very pale brown

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

40.5

140# hammer w/30" drop used with 2.0' split
spoon (1-3/8" I.D. x 2" O.D.).

Abbreviations:
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SHEET 3

159.0 Ft.

CB-BA2-2

LOCATION COORDINATES

COORDINATE SYSTEM/DATUMPROJECT

OF

State Plane, PR/VI (U.S. Ft.)
HORIZONTAL

Arecibo River, PR

X = 398,135     Y = 225,494
ELEVATION TOP OF BORING
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CB-BA2-3

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

200.2 0.0
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45

30

30

42

26

35

38

200.2

192.2

1

2

3

4

5

6

7

8

9

10

9

22

22

25

20

19

35

36

27

32

SAND, silty (SAPROLITIC LIMESTONE),
mostly angular fine to medium-grained
sand-sized limestone, some angular to
subangular fine to coarse gravel-sized
limestone, strong reaction with HCl, dry, weak
cementation, homogeneous, white  (SM)
From El. 198.2 to 196.2 Ft., little subangular
fine gravel-sized limestone

From El. 196.2 to 195.0 Ft., little subangular
fine to coarse gravel-sized limestone

From El. 195.0 to 192.2 Ft., some angular to
subangular fine to coarse gravel-sized
limestone

SAND, well-graded (SAPROLITIC
LIMESTONE), mostly angular fine to
coarse-grained limestone, little angular fine to
coarse gravel-sized limestone, few silt, strong
reaction with HCl, dry, weak cementation,
homogeneous, white  (SW)

From El. 189.0 to 184.6 Ft., some angular fine
to coarse gravel-sized limestone, very pale
brown

0.0

8.0

200.2

198.7

197.2

195.7

194.2

192.7

191.2

189.7

188.2

186.7

185.2

10

19

38

40

25

36

40

38

30

38

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

26

37

78

85

55

66

82

64

65

76

67

55

89

67

55

55

78

55

67

78

15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

60 %

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

40.5 Ft.

6.   THICKNESS OF OVERBURDEN

CARLOS ROSA

CB-BA2-3
2.   BORING DESIGNATION

200.2 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

3

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

27

Bernard J. Seifert,  Geologist

2

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-15-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Alternate Borrow Area (South of PR-22)

UNDISTURBED (UD)

Geoconsult Inc.

X = 397,195     Y = 224,342

Not Encountered

18.   SIGNATURE AND TITLE OF INSPECTOR

CME-45B

South Atlantic

5.   DIRECTION OF BORING

08-20-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY

7.   DEPTH DRILLED INTO ROCK
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16
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50

40

32

50

183.6

182.1

176.0

171.4

165.7

11

12

13

14

15

16

17

18

19

20

21

22

23

24

50

50/0.2'
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50/0.3'

50/0.2'

50/0.3'

26

27

42

50

28
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47

50

From El. 184.6 to 183.6 Ft., mostly angular fine
to medium-grained sand-sized limestone, trace
subangular coarse gravel-sized limestone
SAND, silty (SAPROLITIC LIMESTONE),
mostly angular to subangular fine to
medium-grained sand-sized limestone, some
angular to subangular fine to coarse
gravel-sized limestone, strong reaction with
HCl, dry, moderate cementation, homogeneous,
white
GRAVEL, well-graded (SAPROLITIC
LIMESTONE), mostly angular to subangular
fine to coarse gravel-sized limestone, little
angular to subangular fine to medium-grained
sand-sized limestone, strong reaction with HCl,
dry, weak cementation, homogeneous, white
(GW)

SILT, inorganic-L (SAPROLITIC LIMESTONE),
nonplastic, hard, some angular fine to
medium-grained sand-sized limestone, few
angular to subangular fine to coarse
gravel-sized limestone, strong reaction with
HCl, dry, homogeneous, white  (ML)
From El. 174.2 to 173.1 Ft., discontinue
angular to subangular fine to coarse
gravel-sized limestone

From El. 173.1 to 171.4 Ft., little subangular
fine to coarse gravel-sized limestone

SAND, silty (SAPROLITIC LIMESTONE),
mostly angular to subangular fine to
medium-grained sand-sized limestone, few
subangular fine gravel-sized limestone, strong
reaction with HCl, dry, weak cementation,
homogeneous, white  (SM)

From El. 169.2 to 165.7 Ft., some angular to
subangular fine to coarse gravel-sized
limestone

GRAVEL, poorly-graded (SAPROLITIC
LIMESTONE), mostly angular coarse

16.6
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SPT Sampler

Advanced Boring
   w/ hollow stem auger

SPT Sampler

Advanced Boring
   w/ hollow stem auger

SPT Sampler

Advanced Boring
   w/ hollow stem auger

SPT Sampler

Advanced Boring
   w/ hollow stem auger

SPT Sampler

Advanced Boring
   w/ hollow stem auger

SPT Sampler

Advanced Boring
   w/ hollow stem auger

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler
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SHEETSDRILLING LOG (Cont. Sheet)
VERTICAL

SHEET 2

200.2 Ft.

CB-BA2-3

LOCATION COORDINATES

COORDINATE SYSTEM/DATUMPROJECT

OF

State Plane, PR/VI (U.S. Ft.)
HORIZONTAL

Arecibo River, PR

X = 397,195     Y = 224,342
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163.7

162.2

159.7

24

25

26

27

50

30

50

gravel-sized limestone, strong reaction with
HCl, dry, weak cementation, homogeneous,
white  (GP)

SILT, inorganic-H (SAPROLITIC LIMESTONE),
nonplastic, hard, little angular fine to
medium-grained sand-sized limestone, little
angular to subangular fine to coarse
gravel-sized limestone, strong reaction with
HCl, dry, homogeneous, white  (MH)
SAND, well-graded (SAPROLITIC
LIMESTONE), mostly angular to subangular
fine to coarse-grained sand-sized limestone,
little angular fine gravel-sized limestone, strong
reaction with HCl, dry, weak cementation,
homogeneous, white  (SW)

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

40.5

140# hammer w/30" drop used with 2.0' split
spoon (1-3/8" I.D. x 2" O.D.).

Abbreviations:
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18.7 0.0
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17.4
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4

6
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3
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1

CLAY, lean, medium plasticity, firm, few plant
debris, no reaction with HCl, dry,
homogeneous, dark yellowish brown  (CL)

CLAY, fat, high plasticity, firm, no reaction with
HCl, dry, homogeneous, oxidation stains,
yellowish brown  (CH)

From El. 16.1 to 12.4 Ft., moist

From El. 12.4 to 10.9 Ft., hard, dry, grayish
brown

From El. 10.9 to 9.7 Ft., firm, moist, reddish
yellow

From El. 9.7 to 8.3 Ft., soft, little subangular
fine-grained sand-sized alluvial deposit, wet

From El. 8.3 to -1.2 Ft., few subangular
fine-grained sand-sized alluvial deposit
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15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

92 %

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

60.0 Ft.

6.   THICKNESS OF OVERBURDEN

STEVEN PEREZ

CB-DC-12
2.   BORING DESIGNATION

18.7 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

4

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

40

Jorge I. Wichy,  Geologist

2

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-08-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Diversion Channel

UNDISTURBED (UD)

Geoconsult Inc.

X = 401,446     Y = 223,711

9.7 Ft.  measured after 24 hrs.

18.   SIGNATURE AND TITLE OF INSPECTOR

CB-DC-12

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

CME-45C

South Atlantic

5.   DIRECTION OF BORING

08-11-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY

7.   DEPTH DRILLED INTO ROCK
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WOH

WOH

From El. -1.2 to -5.8 Ft., gray

From El. -5.8 to -7.7 Ft., trace plant debris

From El. -7.7 to -8.6 Ft., medium plasticity,
some subangular fine-grained sand-sized
alluvial deposit, dark gray
SAND, poorly-graded with silt, mostly
subangular medium-grained sand-sized alluvial
deposit, no reaction with HCl, wet, weak
cementation, homogeneous, dark gray
(SP-SM)

CLAY, fat, high plasticity, soft, few subangular
fine-grained sand-sized alluvial deposit, no
reaction with HCl, wet, homogeneous, dark
gray  (CH)

From El. -15.3 to -15.8 Ft., little plant debris

From El. -15.8 to -17.3 Ft., very soft, trace plant
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LOCATION COORDINATES

COORDINATE SYSTEM/DATUMPROJECT

OF
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HORIZONTAL
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WOH

WOH

1

2

2

2

3

WOH
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-30.6

-33.1
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debris

From El. -17.3 to -28.0 Ft., discontinue plant
debris

From El. -28.0 to -30.6 Ft., few plant debris

SILT, inorganic-L, nonplastic, soft, few
subangular fine-grained sand-sized alluvial
deposit, few plant debris, no reaction with HCl,
wet, homogeneous, dark gray  (ML)

CLAY, fat, high plasticity, soft, little subangular
fine-grained sand-sized alluvial deposit, few
plant debris, no reaction with HCl, wet,
homogeneous, dark gray  (CH)

From El. -35.3 to -38.1 Ft., few subangular
fine-grained sand-sized alluvial deposit
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VERTICAL

SHEET 3

18.7 Ft.
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LOCATION COORDINATES

COORDINATE SYSTEM/DATUMPROJECT

OF

State Plane, PR/VI (U.S. Ft.)
HORIZONTAL
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2

3

3

4-41.3

37

38

39

40

3

3

4

From El. -38.1 to -41.3 Ft., trace subangular
fine-grained sand-sized alluvial deposit, trace
plant debris, dark grayish brown

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
10 13.5/15.0
17 24.0/25.5
22 31.5/33.0
27 39.0/40.5

3.  Additional Laboratory Testing

   4     Moisture Content
  10     Moisture Content
  12     Moisture Content
  17     Moisture Content
  22     Moisture Content
  27     Moisture Content
  32     Moisture Content
  36     Moisture Content

60.0

140# hammer w/30" drop used with 2.0' split
spoon (1-3/8" I.D. x 2" O.D.).

Abbreviations:
   WOH = Weight of Hammer.
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CLAY, lean, medium plasticity, firm, trace plant
debris, no reaction with HCl, dry,
homogeneous, dark yellowish brown  (CL)

CLAY, fat, high plasticity, firm, no reaction with
HCl, dry, homogeneous, oxidation stains,
yellowish brown  (CH)

From El. 11.8 to 8.7 Ft., moist, gray mottled,
reddish yellow

From El. 8.7 to 7.6 Ft., soft, wet

From El. 7.6 to 5.5 Ft., little subangular
fine-grained sand-sized alluvial deposit

From El. 5.5 to 5.3 Ft., some subangular
fine-grained sand-sized alluvial deposit

From El. 4.6 to 1.2 Ft., few subangular
fine-grained sand-sized alluvial deposit
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15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

76 %

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

60.0 Ft.

6.   THICKNESS OF OVERBURDEN

CARLOS ROSA

CB-DC-13
2.   BORING DESIGNATION

16.8 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

4

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

40

Jorge I. Wichy,  Geologist

2

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-07-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Diversion Channel

UNDISTURBED (UD)

Geoconsult Inc.

X = 401,760     Y = 223,800

8.8 Ft.  measured after 24 hrs.

18.   SIGNATURE AND TITLE OF INSPECTOR

CB-DC-13

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

CME-45B

South Atlantic

5.   DIRECTION OF BORING

08-08-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY
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From El. 1.2 to -0.3 Ft., little subangular
fine-grained sand-sized alluvial deposit

SAND, clayey, mostly subangular fine to
medium-grained sand-sized alluvial deposit, no
reaction with HCl, wet, weak cementation,
homogeneous, yellowish brown  (SC)

From El. -4.0 to -6.4 Ft., dark gray

SAND, well-graded, mostly subangular to
subrounded fine to coarse-grained sand-sized
alluvial deposit, few clay, no reaction with HCl,
wet, weak cementation, homogeneous, dark
gray  (SW)

SAND, clayey, mostly subangular fine to
medium-grained sand-sized alluvial deposit, no
reaction with HCl, wet, weak cementation,
homogeneous, dark gray  (SC)

CLAY, fat, high plasticity, soft, little subangular
fine-grained sand-sized alluvial deposit, no
reaction with HCl, wet, homogeneous, dark
gray  (CH)

From El. -15.2 to -22.5 Ft., few subangular
fine-grained sand-sized alluvial deposit, trace
plant debris
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OF
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From El. -22.5 to -23.7 Ft., little subangular
fine-grained sand-sized alluvial deposit,
discontinue plant debris

From El. -23.7 to -25.9 Ft., very soft, few
subangular fine-grained sand-sized alluvial
deposit

From El. -25.9 to -27.6 Ft., soft, few
subangular fine to medium-grained sand-sized
alluvial deposit, trace plant debris

SAND, clayey, mostly angular to subangular
fine to coarse-grained sand-sized alluvial
deposit, few subangular to subrounded fine
gravel-sized alluvial deposit, no reaction with
HCl, moist, weak cementation, homogeneous,
dark olive gray  (SC)

SAND, poorly-graded with clay, mostly
subangular medium-grained sand-sized alluvial
deposit, no reaction with HCl, wet, weak
cementation, homogeneous, dark olive gray
(SP-SC)

CLAY, fat, high plasticity, firm, little angular
medium-grained sand-sized alluvial deposit,
trace angular fine gravel-sized alluvial deposit,
no reaction with HCl, moist, homogeneous,
olive gray  (CH)
From El. -34.8 to -39.4 Ft., little subangular
fine-grained sand-sized alluvial deposit
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From El. -39.4 to -42.3 Ft., trace subangular
fine-grained sand-sized alluvial deposit, light
olive brown mottled

From El. -42.3 to -43.2 Ft., hard

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
8 10.5/12.0

14 19.5/21.0
23 33.0/34.5
28 40.5/42.0
31 45.0/46.5

3.  Additional Laboratory Testing

   3     Moisture Content
   8     Moisture Content
  14     Moisture Content
  20     Moisture Content
  23     Moisture Content
  26     Moisture Content
  28     Moisture Content
  31     Moisture Content

60.0

140# hammer w/30" drop used with 2.0' split
spoon (1-3/8" I.D. x 2" O.D.).

Abbreviations:
   WOR = Weight of Rods.
   WOH = Weight of Hammer.
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CLAY, lean, low plasticity, firm, few subangular
fine-grained sand-sized alluvial deposit, few
plant debris, no reaction with HCl, dry,
homogeneous, dark yellowish brown  (CL)
From El. 20.7 to 18.3 Ft., trace plant debris,
yellowish brown

From El. 18.3 to 13.9 Ft., trace subangular
fine-grained sand-sized alluvial deposit

SAND, poorly-graded with clay, mostly
subangular medium-grained sand-sized alluvial
deposit, no reaction with HCl, dry, weak
cementation, homogeneous, yellowish brown
(SP-SC)

From El. 12.2 to 10.5 Ft., few subangular
fine-grained sand-sized alluvial deposit, lensed
with yellowish brown sandy lean clay

CLAY, fat, high plasticity, firm, no reaction with
HCl, moist, homogeneous, brown mottled,
reddish brown  (CH)
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15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

84 %

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

21.0 Ft.

6.   THICKNESS OF OVERBURDEN

CARLOS ROSA

CB-DC-14
2.   BORING DESIGNATION

21.9 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

2

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

14

Jorge I. Wichy,  Geologist

1

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-06-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Diversion Channel

UNDISTURBED (UD)

Geoconsult Inc.

X = 402,895     Y = 223,665

6.9 Ft.  measured after 24 hrs.

18.   SIGNATURE AND TITLE OF INSPECTOR

CB-DC-14

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

CME-45B

South Atlantic

5.   DIRECTION OF BORING

08-06-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY

7.   DEPTH DRILLED INTO ROCK
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2

3

2

40.9

11
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14

2

2

WOH

3

From El. 6.7 to 1.9 Ft., soft, oxidation stains,
yellowish brown

From El. 1.4 to 1.2 Ft., lensed with gray poorly
graded sand with clay
From El. 1.2 to 0.9 Ft., gray

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
3 3.0/4.5
7 9.0/10.5

11 15.0/16.5

3.  Additional Laboratory Testing

   3     Moisture Content
   7     Moisture Content
   9     Moisture Content
  11     Moisture Content

21.0

140# hammer w/30" drop used with 2.0' split
spoon (1-3/8" I.D. x 2" O.D.).

Abbreviations:
   WOH = Weight of Hammer.
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CLAY, lean, low plasticity, firm, few subangular
fine-grained sand-sized alluvial deposit, few
plant debris, no reaction with HCl, dry,
homogeneous, dark yellowish brown  (CL)

From El. 15.7 to 12.3 Ft., soft, little subangular
fine-grained sand-sized alluvial deposit,
yellowish brown

From El. 12.3 to 10.8 Ft., medium plasticity,
few subangular fine-grained sand-sized alluvial
deposit, moist, oxidation stains

From El. 10.8 to 9.2 Ft., little subangular
fine-grained sand-sized alluvial deposit

SAND, poorly-graded with clay, mostly
subangular fine-grained sand-sized alluvial
deposit, no reaction with HCl, moist, weak
cementation, homogeneous, yellowish brown
(SP-SC)
From El. 8.4 to 6.7 Ft., wet

SAND, poorly-graded with silt, mostly angular to
subangular fine-grained sand-sized alluvial
deposit, no reaction with HCl, wet, weak
cementation, homogeneous, light gray
(SP-SM)

From El. 3.7 to 2.4 Ft., mostly subangular
medium-grained sand-sized alluvial deposit
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15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

96 %

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

21.0 Ft.

6.   THICKNESS OF OVERBURDEN

STEVEN PEREZ

CB-DC-15
2.   BORING DESIGNATION

17.7 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

2

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

14

Jorge I. Wichy,  Geologist

2

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-06-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Diversion Channel

UNDISTURBED (UD)

Geoconsult Inc.

X = 404,041     Y = 223,789

8.7 Ft.  measured after 24 hrs.

18.   SIGNATURE AND TITLE OF INSPECTOR

CB-DC-15

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

CME-45C

South Atlantic

5.   DIRECTION OF BORING

08-06-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY

7.   DEPTH DRILLED INTO ROCK
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-3.3
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From El. 2.4 to 0.8 Ft., few subrounded to
rounded fine gravel-sized alluvial deposit

SAND, well-graded, mostly subangular fine to
coarse-grained sand-sized alluvial deposit, little
subrounded fine gravel-sized alluvial deposit,
few silt, no reaction with HCl, wet, weak
cementation, homogeneous, gray  (SW)

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
3 3.0/4.5
7 9.0/10.5

11 15.0/16.5

3.  Additional Laboratory Testing

   3     Moisture Content
   7     Moisture Content
  11     Moisture Content

21.0

140# hammer w/30" drop used with 2.0' split
spoon (1-3/8" I.D. x 2" O.D.).
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WOH
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4
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South Atlantic

5.   DIRECTION OF BORING

08-07-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED
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WOH
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2

CLAY, lean, low plasticity, firm, few subangular
fine-grained sand-sized alluvial deposit, trace
plant debris, no reaction with HCl, dry,
homogeneous, dark yellowish brown  (CL)

From El. 7.0 to 6.3 Ft., little subangular
fine-grained sand-sized alluvial deposit,
yellowish brown
CLAY, fat, high plasticity, soft, no reaction with
HCl, moist, homogeneous, reddish brown
mottled, grayish brown  (CH)

CLAY, lean, low plasticity, soft, no reaction with
HCl, moist, homogeneous, reddish brown
mottled, dark gray  (CL)

From El. 2.9 to 1.0 Ft., little subangular
fine-grained sand-sized alluvial deposit, few
plant debris

SAND, well-graded, mostly subangular medium
to coarse-grained sand-sized alluvial deposit,
little subrounded fine gravel-sized alluvial
deposit, few silt, no reaction with HCl, wet,
weak cementation, gray to dark gray  (SW)

SILT, inorganic-H, low plasticity, soft, little
subangular fine-grained sand-sized alluvial
deposit, no reaction with HCl, moist,
homogeneous, dark gray  (MH)
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15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

67 %

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

21.0 Ft.

6.   THICKNESS OF OVERBURDEN

STEVEN PEREZ

CB-DC-16
2.   BORING DESIGNATION

9.8 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

2

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

14

Jorge I. Wichy,  Geologist
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See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-07-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Diversion Channel

UNDISTURBED (UD)

Geoconsult Inc.

X = 404,211     Y = 225,082

0.8 Ft.  measured after 24 hrs.

18.   SIGNATURE AND TITLE OF INSPECTOR

CB-DC-16

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

CME-45C

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY
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-6.7

-8.2

-9.7

1

1

1

2

1

1

0

2

-8.7

-11.2

11

12

13

14

1

1

1

2

CLAY, fat, high plasticity, soft, trace plant
debris, no reaction with HCl, wet,
homogeneous, dark gray  (CH)

From El. -10.0 to -11.2 Ft., few subangular
fine-grained sand-sized alluvial deposit

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
5 6.0/7.5
8 10.5/12.0

3.  Additional Laboratory Testing

   2     Moisture Content
   5     Moisture Content
   8     Moisture Content
  11     Moisture Content
  13     Moisture Content

21.0

140# hammer w/30" drop used with 2.0' split
spoon (1-3/8" I.D. x 2" O.D.).

Abbreviations:
   WOH = Weight of Hammer.
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SHEET 2
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LOCATION COORDINATES

COORDINATE SYSTEM/DATUMPROJECT

OF

State Plane, PR/VI (U.S. Ft.)
HORIZONTAL

Arecibo River, PR

X = 404,211     Y = 225,082
ELEVATION TOP OF BORING
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10.5 0.0

3

4

3
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3

4

6

4

8

5

10.5

6.2

4.1

1

2

3

4

5

6

7

8

9

10

3

3

4

3

4

3

4

4

4

7

CLAY, lean, medium plasticity, hard, few plant
debris, no reaction with HCl, dry, dark yellowish
brown  (CL)

From El. 8.1 to 7.0 Ft., discontinue plant debris,
yellowish brown

From El. 7.0 to 6.2 Ft., few fine-grained
sand-sized alluvial deposit, trace plant debris

SAND, poorly-graded, mostly subangular
medium-grained sand-sized alluvial deposit, no
reaction with HCl, dry, weak cementation,
homogeneous, yellowish brown  (SP)

From El. 4.6 to 4.1 Ft., mostly subangular
medium-grained sand-sized alluvial deposit
SAND, well-graded, mostly subangular to
subrounded fine to coarse-grained sand-sized
alluvial deposit, trace subrounded fine
gravel-sized alluvial deposit, no reaction with
HCl, wet, weak cementation, homogeneous,
yellowish brown  (SW)

From El. 0.2 to -4.9 Ft., few rounded fine
gravel-sized alluvial deposit, trace subangular
coarse gravel-sized sandstone, trace silt, olive
gray
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15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

67 %

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

21.0 Ft.

6.   THICKNESS OF OVERBURDEN

STEVEN PEREZ

CB-DC-17
2.   BORING DESIGNATION

10.5 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

2

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

14

Bernard J. Seifert,  Geologist

2

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-12-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Diversion Channel

UNDISTURBED (UD)

Geoconsult Inc.

X = 404,940     Y = 226,569

3.2 Ft.  measured after 24 hrs.

18.   SIGNATURE AND TITLE OF INSPECTOR

CB-DC-17

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

CME-45C

South Atlantic

5.   DIRECTION OF BORING

08-12-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY

7.   DEPTH DRILLED INTO ROCK
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8
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3

-9.2

-10.5
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5

6

5

2

From El. -4.9 to -6.5 Ft., few subrounded fine
gravel-sized alluvial deposit

From El. -6.5 to -7.8 Ft., little subrounded fine
to coarse gravel-sized alluvial deposit

From El. -7.8 to -9.2 Ft., little silt

CLAY, fat, high plasticity, firm, trace plant
debris, no reaction with HCl, moist, gray  (CH)

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
4 4.5/6.0
8 10.5/12.0

11 15.0/16.5

3.  Additional Laboratory Testing

   4     Moisture Content
   8     Moisture Content
  11     Moisture Content
  14     Moisture Content

21.0

140# hammer w/30" drop used with 2.0' split
spoon (1-3/8" I.D. x 2" O.D.).
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4.8 0.0
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3

4

WOH

50
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4

4

6

1

WOH

30

6

20
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FILL, high plasticity, hard, little subangular fine
to medium-grained sand-sized alluvial deposit,
trace angular fine to coarse gravel-sized alluvial
deposit, weak reaction with HCl, moist, dark
yellowish brown

SILT, inorganic-L, nonplastic, soft, some
subangular medium-grained sand-sized alluvial
deposit, trace plant debris, no reaction with HCl,
wet, homogeneous, slightly organic odor, dark
gray  (ML)

SAND, silty, some fine-grained sand-sized
alluvial deposit, weak reaction with HCl, wet,
homogeneous, slightly organic odor, dark gray
(SM)
CLAY, fat, high plasticity, very soft, little
subangular fine to medium-grained sand-sized
alluvial deposit, weak reaction with HCl, wet,
homogeneous, dark grayish brown  (CH)

SAND, well-graded, mostly subangular fine to
coarse-grained sand-sized alluvial deposit, few
subrounded fine gravel-sized alluvial deposit,
trace shell, strong reaction with HCl, wet, weak
cementation, homogeneous, gray  (SW)

SAND, poorly-graded, mostly subangular fine to
medium-grained sand-sized alluvial deposit, few
subangular fine gravel-sized alluvial deposit,
strong reaction with HCl, wet, weak
cementation, stratified, light gray  (SP)
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15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

68 %

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

45.0 Ft.

6.   THICKNESS OF OVERBURDEN

CARLOS ROSA

CB-RGA-14A
2.   BORING DESIGNATION

4.8 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

3

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

30

Bernard J. Seifert,  Geologist

1

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-11-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Arecibo Levee

UNDISTURBED (UD)

Geoconsult Inc.

X = 402,705     Y = 232,425

0.8 Ft.  measured after 24 hrs.

18.   SIGNATURE AND TITLE OF INSPECTOR

CB-RGA-14A

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

CME-45B

South Atlantic

5.   DIRECTION OF BORING

08-12-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY
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SAND, well-graded, mostly subangular to
subrounded fine to coarse-grained sand-sized
alluvial deposit, little subrounded fine
gravel-sized alluvial deposit, weak reaction with
HCl, moist, weak cementation, homogeneous,
light olive brown  (SW)
From El. -12.0 to -15.6 Ft., few subrounded
fine gravel-sized alluvial deposit

From El. -15.6 to -16.7 Ft., little subrounded
fine gravel-sized alluvial deposit

CLAY, fat, high plasticity, firm, weak reaction
with HCl, moist, homogeneous, light olive
brown  (CH)

SAND, poorly-graded, mostly subangular fine to
medium-grained sand-sized alluvial deposit,
weak reaction with HCl, moist, weak
cementation, homogeneous, light olive brown
(SP)

SAND, clayey, mostly subangular fine to
medium-grained sand-sized alluvial deposit, no
reaction with HCl, moist, weak cementation,
homogeneous, reddish brown  (SC)

CLAY, fat, high plasticity, firm, trace
fine-grained sand-sized alluvial deposit, no
reaction with HCl, moist, homogeneous,
brownish yellow  (CH)
From El. -23.6 to -26.0 Ft., some subangular
medium-grained sand-sized alluvial deposit,
olive brown

From El. -26.0 to -27.2 Ft., little fine-grained
sand-sized alluvial deposit, trace rounded fine
gravel-sized alluvial deposit, weak red

From El. -27.2 to -29.5 Ft., little subangular fine
to coarse-grained sand-sized alluvial deposit,
light olive brown

From El. -29.5 to -30.4 Ft., little fine-grained
sand-sized alluvial deposit, trace subrounded
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SHEETSDRILLING LOG (Cont. Sheet)
VERTICAL

SHEET 2

4.8 Ft.

CB-RGA-14A

LOCATION COORDINATES

COORDINATE SYSTEM/DATUMPROJECT

OF

State Plane, PR/VI (U.S. Ft.)
HORIZONTAL

Arecibo River, PR

X = 402,705     Y = 232,425
ELEVATION TOP OF BORING
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fine gravel-sized alluvial deposit

From El. -32.0 to -33.5 Ft., few subrounded to
rounded fine gravel-sized alluvial deposit

From El. -33.5 to -35.9 Ft., discontinue
subrounded to rounded fine gravel-sized alluvial
deposit

SAND, clayey, mostly subangular fine to
medium-grained sand-sized alluvial deposit, no
reaction with HCl, moist, weak cementation,
homogeneous, light yellowish brown  (SC)

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
4 4.5/6.0
8 10.5/12.0

14 19.5/21.0
29 42.0/43.5

3.  Additional Laboratory Testing

   4     Moisture Content
   8     Moisture Content
  14     Moisture Content
  20     Moisture Content
  25     Moisture Content
  29     Moisture Content

45.0

140# hammer w/30" drop used with 2.0' split
spoon (1-3/8" I.D. x 2" O.D.).

Abbreviations:
   WOH = Weight of Hammer.
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165.6 0.0165.6

155.3

SILT, inorganic-L (SAPROLITIC LIMESTONE),
nonplastic, firm, little subangular
medium-grained sand-sized quartz, little
angular medium-grained sand-sized limestone,
little angular coarse gravel-sized limestone,
strong reaction with HCl, dry, chalky texture at
first 2 inches, few subangular limestone cobble
(6 to 11 inches), white to very pale orange
(ML)
From El. 163.8 to 155.3 Ft., little subangular
fine to medium-grained sand-sized quartz, little
subangular fine to coarse gravel-sized
limestone, few subangular limestone cobble (3
to 10 inches), few subangular limestone
boulders (14 to 22 inches), very pale orange to
pale orange

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Bulk sample collected at 8.67 ft

3.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
/10.3

10.3155.3

0.0

15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

Not Recorded

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

10.3 Ft.

6.   THICKNESS OF OVERBURDEN

TP-BA2-1
2.   BORING DESIGNATION

165.6 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

2

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

0

Jorge I. Wichy,  Geologist

0

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-13-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Alternate Borrow Area (South of PR-22)

UNDISTURBED (UD)

Geoconsult Inc.

X = 397,013     Y = 225,283

Not Encountered

18.   SIGNATURE AND TITLE OF INSPECTOR

TP-BA2-1

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

Backhoe

South Atlantic

5.   DIRECTION OF BORING

08-13-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY
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4.  Additional Laboratory Testing

Moisture Content
Compaction
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VERTICAL

SHEET 2
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LOCATION COORDINATES

COORDINATE SYSTEM/DATUMPROJECT

OF

State Plane, PR/VI (U.S. Ft.)
HORIZONTAL

Arecibo River, PR

X = 397,013     Y = 225,283
ELEVATION TOP OF BORING

2

Boring Designation

Jacksonville District
INSTALLATION

SAJ FORM 1836-A

15
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159.6 0.0159.6

158.8

157.4

156.3

149.9

149.4

CLAY, lean, medium plasticity, firm, little
subangular fine to medium-grained sand-sized
limestone, few angular to subangular fine
gravel-sized limestone, few plant debris, weak
reaction with HCl, dry, dark yellowish brown
(CL)
CLAY, lean (SAPROLITIC LIMESTONE),
medium plasticity, hard, little angular to
subangular fine to coarse-grained sand-sized
limestone, little subangular fine gravel-sized
limestone, strong reaction with HCl, dry, light
olive brown  (CL)
GRAVEL, well-graded (SAPROLITIC
LIMESTONE), mostly subangular fine to coarse
gravel-sized limestone, little subangular fine to
medium-grained sand-sized limestone, few silt,
strong reaction with HCl, dry, weak
cementation, white  (GW)
SAND, well-graded (SAPROLITIC
LIMESTONE), mostly angular fine to
coarse-grained sand-sized limestone, some
angular to subangular coarse gravel-sized
limestone, strong reaction with HCl, dry, weak
cementation, few angular to subangular
limestone cobble, white to pale yellow  (SW)

From El. 151.1 to 150.4 Ft., trace angular
limestone cobble
From El. 150.4 to 149.9 Ft., trace subangular
limestone boulder
COBBLES/BOULDERS (SAPROLITIC
LIMESTONE), strong reaction with HCl, dry,
moderate cementation, mostly subangular
limestone cobble, white pale yellow

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Bulk sample collected at 6.00 ft

3.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

10.2149.4

0.0

0.8

2.2

3.3

9.7

15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

Not Recorded

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

10.2 Ft.

6.   THICKNESS OF OVERBURDEN

TP-BA2-2
2.   BORING DESIGNATION

159.6 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

2

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

0

Bernard J. Seifert,  Geologist

0

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-14-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Alternate Borrow Area (South of PR-22)

UNDISTURBED (UD)

Geoconsult Inc.

X = 398,163     Y = 225,497

Not Encountered

18.   SIGNATURE AND TITLE OF INSPECTOR

TP-BA2-2

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

Backhoe

South Atlantic

5.   DIRECTION OF BORING

08-14-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY

7.   DEPTH DRILLED INTO ROCK

N
-V

A
LU

E

%
REC. REMARKS

B
O

X
 O

R
S

A
M

P
LE RQD

OR
UD

B
LO

W
S

/
1 

FT
.

DEPTH

LE
G

E
N

D

ELEV. CLASSIFICATION OF MATERIALS

SAJ FORM 1836

0

5

10

15
(Continued)

JUN 02



------------------------------------------------------------
/10.2

4.  Additional Laboratory Testing

Moisture Content
Compaction
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ELEV. CLASSIFICATION OF MATERIALS

NAD27 NGVD29

SHEETSDRILLING LOG (Cont. Sheet)
VERTICAL

SHEET 2

159.6 Ft.

TP-BA2-2

LOCATION COORDINATES

COORDINATE SYSTEM/DATUMPROJECT

OF

State Plane, PR/VI (U.S. Ft.)
HORIZONTAL

Arecibo River, PR

X = 398,163     Y = 225,497

ELEVATION TOP OF BORING

2

Boring Designation

Jacksonville District
INSTALLATION

SAJ FORM 1836-A

15

20

25

30

35

JUN 02



199.6 0.0199.6

198.6

191.1

189.6

GRAVEL, well-graded (SAPROLITIC
LIMESTONE), mostly angular to subangular
fine to coarse gravel-sized limestone, little
angular to subangular medium to
coarse-grained sand-sized limestone, few silt,
strong reaction with HCl, dry, weak
cementation, few subangular limestone cobble,
yellow to pinkish yellow  (GW)
SAND, well-graded (SAPROLITIC
LIMESTONE), mostly angular to subangular
medium to coarse-grained sand-sized
limestone, few angular to subangular coarse
gravel-sized limestone, few silt, strong reaction
with HCl, dry, weak cementation, little
subangular limestone cobble, yellow  (SW)

COBBLES/BOULDERS (SAPROLITIC
LIMESTONE), little angular to subangular
medium to coarse-grained sand-sized
limestone, few silt, strong reaction with HCl,
dry, moderate cementation, mostly subangular
limestone cobble, yellow

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Bulk sample collected at 3.00 ft

3.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
/10.0

10.0189.6

0.0

1.0

8.5

15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

Not Recorded

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

10.0 Ft.

6.   THICKNESS OF OVERBURDEN

TP-BA2-3
2.   BORING DESIGNATION

199.6 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

2

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

0

Bernard J. Seifert,  Geologist

0

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-14-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Alternate Borrow Area (South of PR-22)

UNDISTURBED (UD)

Geoconsult Inc.

X = 397,186     Y = 224,347

Not Encountered

18.   SIGNATURE AND TITLE OF INSPECTOR

TP-BA2-3

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

Backhoe

South Atlantic

5.   DIRECTION OF BORING

08-14-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY

7.   DEPTH DRILLED INTO ROCK
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4.  Additional Laboratory Testing

Moisture Content
Compaction
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NAD27 NGVD29

SHEETSDRILLING LOG (Cont. Sheet)
VERTICAL

SHEET 2

199.6 Ft.

TP-BA2-3

LOCATION COORDINATES

COORDINATE SYSTEM/DATUMPROJECT

OF

State Plane, PR/VI (U.S. Ft.)
HORIZONTAL

Arecibo River, PR

X = 397,186     Y = 224,347
ELEVATION TOP OF BORING

2

Boring Designation

Jacksonville District
INSTALLATION

SAJ FORM 1836-A
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Arecibo River, PR
Alternate Borrow Area (South of PR-22)

UNDISTURBED (UD)

Geoconsult Inc.

X = 397,033     Y = 224,970

Not Encountered

18.   SIGNATURE AND TITLE OF INSPECTOR

TP-BA2-4

163.2 0.0163.2

152.7

SILT, inorganic-L (SAPROLITIC LIMESTONE),
nonplastic, firm, little subangular fine to
medium-grained sand-sized quartz, little
subangular fine to medium-grained sand-sized
limestone, few subangular coarse gravel-sized
limestone, strong reaction with HCl, dry, very
pale brown  (ML)

From El. 157.8 to 152.7 Ft., some subangular
fine to coarse-grained sand-sized limestone,
few subangular limestone cobble and boulders,
light yellowish brown

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Bulk sample collected at 10.17 ft

3.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
/10.5

10.5152.7

0.0

15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

Not Recorded

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

10.5 Ft.

6.   THICKNESS OF OVERBURDEN

TP-BA2-4
2.   BORING DESIGNATION

163.2 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

2

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

0

Jorge I. Wichy,  Geologist

0

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-13-03

VERTICAL

1.   PROJECT

BEARING
COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

Backhoe

South Atlantic

5.   DIRECTION OF BORING

08-13-02

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY

7.   DEPTH DRILLED INTO ROCK
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4.  Additional Laboratory Testing

Moisture Content
Compaction
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ELEV. CLASSIFICATION OF MATERIALS

NAD27 NGVD29

SHEETSDRILLING LOG (Cont. Sheet)
VERTICAL

SHEET 2

163.2 Ft.

TP-BA2-4

LOCATION COORDINATES

COORDINATE SYSTEM/DATUMPROJECT

OF

State Plane, PR/VI (U.S. Ft.)
HORIZONTAL

Arecibo River, PR

X = 397,033     Y = 224,970
ELEVATION TOP OF BORING

2

Boring Designation

Jacksonville District
INSTALLATION

SAJ FORM 1836-A
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68.0 0.068.0

65.0

64.4

63.5

62.8

CLAY, fat (SAPROLITIC LIMESTONE), high
plasticity, hard, little subangular fine to
medium-grained sand-sized limestone, little
subangular coarse gravel-sized limestone, few
limestone, weak reaction with HCl, dry, few
subangular cobble size  limestone, reddish
brown  (CH)
From El. 67.2 to 65.0 Ft., little angular coarse
gravel-sized limestone, trace angular boulder
size limestone
SAND, well-graded (SAPROLITIC
LIMESTONE), mostly angular to subangular
fine to medium-grained sand-sized limestone,
few angular to subangular fine to coarse
gravel-sized limestone, strong reaction with
HCl, dry, reddish brown  (SW)
CLAY, fat (SAPROLITIC LIMESTONE), high
plasticity, hard, few angular to subangular fine
to coarse gravel-sized limestone, little angular
cobble size limestone, trace boulder size
limestone, reddish brown  (CH)
COBBLES/BOULDERS (SAPROLITIC
LIMESTONE), trace angular medium-grained
sand-sized limestone, trace clay, strong
reaction with HCl, dry, pinkish white

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Bulk sample collected at 4.50 ft

3.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
/5.2

4.  Additional Laboratory Testing

Moisture Content
Compaction

5.262.8

0.0

3.0

3.6

4.5

15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

Not Recorded

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

5.2 Ft.

6.   THICKNESS OF OVERBURDEN

TP-BA2-5
2.   BORING DESIGNATION

68.0 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

1

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

0

Bernard J. Seifert,  Geologist

0

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-26-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Alternate Borrow Area (South of PR-22)

UNDISTURBED (UD)

Geoconsult Inc.

X = 397,472     Y = 224,863

Not Encountered

18.   SIGNATURE AND TITLE OF INSPECTOR

TP-BA2-5

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

Backhoe

South Atlantic

5.   DIRECTION OF BORING

08-26-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY

7.   DEPTH DRILLED INTO ROCK
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172.4 0.0172.4

171.6

167.6

166.2 166.2

SILT, inorganic-H, low plasticity, hard, some
subangular fine to medium-grained sand-sized
sand, few subangular fine gravel-sized
limestone, trace plant debris, strong reaction
with HCl, dry, yellowish brown  (MH)
GRAVEL, well-graded (SAPROLITIC
LIMESTONE), strong reaction with HCl, dry,
weak cementation, mostly subangular
limestone cobble, brownish yellow  (GW)

COBBLES/BOULDERS (SAPROLITIC
LIMESTONE), few subangular fine to
medium-grained sand-sized sand, trace silt,
strong reaction with HCl, dry, moderate
cementation, subangular limestone cobble and
boulder up to 1.8 ft, brownish yellow
LIMESTONE, sandy, fossiliferous, very hard,
slightly weathered, fine-grained

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Bulk sample collected at 3.00 ft

3.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
/6.2

4.  Additional Laboratory Testing

Moisture Content
Compaction

S6.2166.2

0.0

0.8

4.8

6.2

15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

Not Recorded

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

6.2 Ft.

6.   THICKNESS OF OVERBURDEN

TP-BA2-6
2.   BORING DESIGNATION

172.4 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

1

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

0

Bernard J. Seifert,  Geologist

0

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-14-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Alternate Borrow Area (South of PR-22)

UNDISTURBED (UD)

Geoconsult Inc.

X = 397,459     Y = 225,244

Not Encountered

18.   SIGNATURE AND TITLE OF INSPECTOR

TP-BA2-6

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

Backhoe

South Atlantic

5.   DIRECTION OF BORING

08-14-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY

7.   DEPTH DRILLED INTO ROCK
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169.7 0.0169.7

158.5

SILT, inorganic-L, nonplastic, firm, little
subangular fine to medium-grained sand-sized
quartz, few subangular medium to
coarse-grained sand-sized limestone, strong
reaction with HCl, dry, very pale brown to light
yellowish brown  (ML)

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Bulk sample collected at 11.00 ft

3.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY

11.3158.5

0.0

15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

Not Recorded

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

11.3 Ft.

6.   THICKNESS OF OVERBURDEN

TP-BA2-7
2.   BORING DESIGNATION

169.7 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

2

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

0

Jorge I. Wichy,  Geologist

0

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-13-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Alternate Borrow Area (South of PR-22)

UNDISTURBED (UD)

Geoconsult Inc.

X = 397,809     Y = 225,463

Not Encountered

18.   SIGNATURE AND TITLE OF INSPECTOR

TP-BA2-7

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

Backhoe

South Atlantic

5.   DIRECTION OF BORING

08-13-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY

7.   DEPTH DRILLED INTO ROCK
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ID DEPTH CLASSIFICATION
------------------------------------------------------------

/11.3

4.  Additional Laboratory Testing

Moisture Content
Compaction
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NAD27 NGVD29

SHEETSDRILLING LOG (Cont. Sheet)
VERTICAL

SHEET 2

169.7 Ft.

TP-BA2-7

LOCATION COORDINATES

COORDINATE SYSTEM/DATUMPROJECT

OF

State Plane, PR/VI (U.S. Ft.)
HORIZONTAL

Arecibo River, PR

X = 397,809     Y = 225,463
ELEVATION TOP OF BORING

2

Boring Designation

Jacksonville District
INSTALLATION

SAJ FORM 1836-A
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20.2 0.020.2

16.6

9.2

CLAY, lean, medium plasticity, firm, few
fine-grained sand-sized alluvial deposit, few
plant debris, no reaction with HCl, dry, dark
yellowish brown  (CL)

From El. 18.8 to 16.6 Ft., dark grayish brown

CLAY, fat, high plasticity, firm, trace plant
debris, no reaction with HCl, moist, reddish
brown mottled, grayish brown  (CH)

From El. 10.9 to 9.2 Ft., soft, little subangular
fine to medium-grained sand-sized alluvial
deposit, no reaction with HCl, wet, reddish
brown

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Bulk sample collected at 7.00 ft

3.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

11.09.2

0.0

3.6

15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

Not Recorded

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

11.0 Ft.

6.   THICKNESS OF OVERBURDEN

TP-DC-1
2.   BORING DESIGNATION

20.2 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

2

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

0

Jorge I. Wichy,  Geologist

0

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-07-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Diversion Channel

UNDISTURBED (UD)

Geoconsult Inc.

X = 402,278     Y = 223,847

10.4 Ft.

18.   SIGNATURE AND TITLE OF INSPECTOR

TP-DC-1

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED
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13.   TOTAL NUMBER CORE BOXES

Backhoe

South Atlantic

5.   DIRECTION OF BORING

08-07-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM
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4.  Additional Laboratory Testing

Moisture Content
Compaction
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15.4 0.015.4

14.3

8.6

5.2

CLAY, lean, medium plasticity, hard, few plant
debris, no reaction with HCl, dry, dark yellowish
brown  (CL)

CLAY, fat, high plasticity, firm, few fine-grained
sand-sized alluvial deposit, no reaction with
HCl, dry, yellowish brown  (CH)

SAND, poorly-graded with clay, mostly
fine-grained sand-sized alluvial deposit, no
reaction with HCl, moist, weak cementation,
reddish brown  (SP-SC)

From El. 7.1 to 5.2 Ft., wet

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Bulk sample collected at 6.50 ft

3.  Test Pit collapse at 8.75 ft

4.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------

10.35.2

0.0

1.2

6.8

15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

Not Recorded

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

10.3 Ft.

6.   THICKNESS OF OVERBURDEN

TP-DC-2
2.   BORING DESIGNATION

15.4 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

2

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

0

Jorge I. Wichy,  Geologist

0

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-07-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Diversion Channel

UNDISTURBED (UD)

Geoconsult Inc.

X = 403,466     Y = 223,620

7.1 Ft.

18.   SIGNATURE AND TITLE OF INSPECTOR

TP-DC-2

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

Backhoe

South Atlantic

5.   DIRECTION OF BORING

08-07-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY

7.   DEPTH DRILLED INTO ROCK
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5.  Additional Laboratory Testing

Moisture Content
Compaction
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Arecibo River, PR
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ELEVATION TOP OF BORING
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Jacksonville District
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16.9 0.016.9

15.7

10.1

6.1

CLAY, lean, low plasticity, firm, few fine-grained
sand-sized alluvial deposit, few plant debris, no
reaction with HCl, dry, dark yellowish brown
(CL)
CLAY, fat, high plasticity, firm, few fine-grained
sand-sized alluvial deposit, no reaction with
HCl, dry, grayish brown  (CH)

SAND, poorly-graded with clay, mostly
subangular to subrounded medium-grained
sand-sized alluvial deposit, few subrounded to
rounded fine to coarse gravel-sized alluvial
deposit, no reaction with HCl, moist, weak
cementation, yellowish brown  (SP-SC)

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Bulk sample collected at 6.00 ft

3.  Grab sample collected at 7.75 ft

4.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY

10.86.1

0.0

1.2

6.8

15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

Not Recorded

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

10.8 Ft.

6.   THICKNESS OF OVERBURDEN

TP-DC-3
2.   BORING DESIGNATION

16.9 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

2

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

0

Jorge I. Wichy,  Geologist

0

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-08-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Diversion Channel

UNDISTURBED (UD)

Geoconsult Inc.

X = 404,083     Y = 224,568

Not Encountered

18.   SIGNATURE AND TITLE OF INSPECTOR

TP-DC-3

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

Backhoe

South Atlantic

5.   DIRECTION OF BORING

08-08-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY

7.   DEPTH DRILLED INTO ROCK
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ID DEPTH CLASSIFICATION
------------------------------------------------------------

/10.8

5.  Additional Laboratory Testing

Moisture Content
Compaction
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SHEETSDRILLING LOG (Cont. Sheet)
VERTICAL

SHEET 2

16.9 Ft.

TP-DC-3

LOCATION COORDINATES

COORDINATE SYSTEM/DATUMPROJECT

OF

State Plane, PR/VI (U.S. Ft.)
HORIZONTAL

Arecibo River, PR

X = 404,083     Y = 224,568
ELEVATION TOP OF BORING

2

Boring Designation

Jacksonville District
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VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-12-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Diversion Channel

UNDISTURBED (UD)

Geoconsult Inc.

X = 404,498     Y = 225,623

Not Encountered

12.6 0.012.6

11.3

9.6

3.1

2.4

SILT, inorganic-H, low plasticity, firm, trace
plant debris, no reaction with HCl, dry, dark
yellowish brown  (MH)

CLAY, lean, medium plasticity, firm, trace
angular coarse gravel-sized limestone, weak
reaction with HCl, dry, yellowish brown  (CL)

CLAY, fat, high plasticity, firm, few subangular
fine to medium-grained sand-sized alluvial
deposit, no reaction with HCl, dry, gray and
yellowish red mottled, yellowish brown  (CH)

From El. 6.1 to 4.1 Ft., grayish brown

From El. 4.1 to 3.1 Ft., moist, gray

SAND, clayey, mostly subangular
medium-grained sand-sized alluvial deposit,
trace plant debris, no reaction with HCl, moist,
weak cementation, gray  (SC)

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Bulk sample collected at 6.50 ft

3.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------

10.22.4

0.0

1.3

3.0

9.5

15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

Not Recorded

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

10.2 Ft.

6.   THICKNESS OF OVERBURDEN

TP-DC-4
2.   BORING DESIGNATION

12.6 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

2

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

0

Bernard J. Seifert,  Geologist

0

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

18.   SIGNATURE AND TITLE OF INSPECTOR

TP-DC-4

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

Backhoe

South Atlantic

5.   DIRECTION OF BORING

08-12-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY

7.   DEPTH DRILLED INTO ROCK
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4.  Additional Laboratory Testing

Moisture Content
Compaction
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SHEETSDRILLING LOG (Cont. Sheet)
VERTICAL
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12.6 Ft.

TP-DC-4

LOCATION COORDINATES

COORDINATE SYSTEM/DATUMPROJECT

OF

State Plane, PR/VI (U.S. Ft.)
HORIZONTAL

Arecibo River, PR

X = 404,498     Y = 225,623
ELEVATION TOP OF BORING
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Boring Designation

Jacksonville District
INSTALLATION
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10.2 0.010.2

9.0

4.2

2.7

1.7

1.0

CLAY, lean, medium plasticity, firm, little plant
debris, no reaction with HCl, dry, dark yellowish
brown  (CL)

SAND, silty, mostly subangular fine to
medium-grained sand-sized alluvial deposit,
trace plant debris, no reaction with HCl, dry,
weak cementation, yellowish brown  (SM)

From El. 7.2 to 4.2 Ft., few subrounded
coarse-grained sand-sized alluvial deposit

SAND, poorly-graded, mostly subangular
medium-grained sand-sized alluvial deposit, no
reaction with HCl, dry, weak cementation,
yellowish brown  (SP)

CLAY, fat, high plasticity, soft, trace plant
debris, no reaction with HCl, moist, gray  (CH)

SAND, well-graded, mostly subangular medium
to coarse-grained sand-sized alluvial deposit,
few subangular to subrounded fine to coarse
gravel-sized alluvial deposit, no reaction with
HCl, wet, weak cementation, gray  (SW)

NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

2.  Bulk sample collected at 4.00 ft

3.  Test Pit collapse at 9.00 ft

4.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------

9.21.0

0.0

1.2

6.0

7.5

8.5

15.   DATE BORING

14.   ELEVATION GROUND WATER

STARTED

NAD27
AUTO HAMMER

Not Recorded

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

9.2 Ft.

6.   THICKNESS OF OVERBURDEN

TP-DC-5
2.   BORING DESIGNATION

10.2 Ft.0.0 Ft.

DIVISION INSTALLATION

8.   TOTAL DEPTH OF BORING

2

Boring Designation

16.   ELEVATION TOP OF BORING

SHEETS

0

Bernard J. Seifert,  Geologist

0

See Remarks
Jacksonville District

NGVD29

4.   NAME OF DRILLER

VERTICAL

11.   MANUFACTURER'S DESIGNATION OF DRILL

HORIZONTAL

08-11-03

VERTICAL

1.   PROJECT

BEARING

Arecibo River, PR
Diversion Channel

UNDISTURBED (UD)

Geoconsult Inc.

X = 405,068     Y = 227,251

1.7 Ft.

18.   SIGNATURE AND TITLE OF INSPECTOR

TP-DC-5

COMPLETED

State Plane, PR/VI (U.S. Ft.)

DISTURBED

OF

13.   TOTAL NUMBER CORE BOXES

Backhoe

South Atlantic

5.   DIRECTION OF BORING

08-11-03

LOCATION COORDINATES

CONTRACTOR FILE NO.

3006-03 0

MANUAL HAMMER

DRILLING LOG

INCLINED

1

DEG. FROM
VERTICAL

SHEET

17.   TOTAL RECOVERY FOR BORING0.0 Ft.

10.   COORDINATE SYSTEM/DATUM

3.   DRILLING AGENCY

7.   DEPTH DRILLED INTO ROCK
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5.  Additional Laboratory Testing

Moisture Content
Compaction
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SHEETSDRILLING LOG (Cont. Sheet)
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10.2 Ft.
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LOCATION COORDINATES

COORDINATE SYSTEM/DATUMPROJECT

OF

State Plane, PR/VI (U.S. Ft.)
HORIZONTAL

Arecibo River, PR

X = 405,068     Y = 227,251
ELEVATION TOP OF BORING

2

Boring Designation

Jacksonville District
INSTALLATION

SAJ FORM 1836-A
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10-310-210-1100101102500

FINE COARSE MEDIUM FINE
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Org %

8/26/2003

Sample No. LLwnGS
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39.0 to 40.5 Ft.
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3006-03

G  EQUAL TO:

GEOCONSULT

Nat. Moist. % > No. 4 sieve

s

MOISTURE-DENSITY RELATIONSHIP

NP%NP%

Optimum Water Content

Test Method
8.3

AASHTODescriptionSample ASTM
GP-GMPOORLY GRADED GRAVEL with SILT and SAND A-1-a

Project:  RIO GRANDE DE ARECIBO FLOOD CONTROL
Location: Arecibo, P.R.
Project No: 3006-03
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Arecibo, P.R.
RIO GRANDE DE ARECIBO FLOOD CONTROL

ASTM D 698B
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Maximum Dry Density

% < No. 200 sieve

WATER CONTENT, %

TEST RESULTS

Job No.
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100% SAT CURVES
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53%

3006-03

Project:  RIO GRANDE DE ARECIBO FLOOD CONTROL
Location:  Arecibo, P.R.
Project No: 3006-03
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Nat. Moist. % > No. 4 sieve

s

MOISTURE-DENSITY RELATIONSHIP

20%33%
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RIO GRANDE DE ARECIBO FLOOD CONTROL
Arecibo, P.R.

TP-DC-5 4.0 ft

32.0%

Optimum Water Content

Test Method
ASTM D 698A 94.4

AASHTODescriptionSample ASTM
MHELASTIC SILT A-7-5

Geotechnical Engineers - San Juan, PR
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P.O. Box 362040 San Juan, PR 00936-2040
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G  EQUAL TO:

GEOCONSULT

Nat. Moist. % > No. 4 sieve

s

MOISTURE-DENSITY RELATIONSHIP

13%33%

Optimum Water Content

Test Method
ASTM D 698A 86.5

AASHTODescriptionSample ASTM
MLSILT A-7-5
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Project:  RIO GRANDE DE ARECIBO FLOOD CONTROL
Location:  Arecibo, P.R.
Project No: 3006-03

RIO GRANDE DE ARECIBO FLOOD CONTROL
3006-03

Arecibo, P.R.

28.0%

TP-DC-4 6.5 ft

Geotechnical Engineers - San Juan, PR
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PI100
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ASTM D 698B 55.6

Maximum Dry Density

% < No. 200 sieve

WATER CONTENT, %

TEST RESULTS

Job No.

%
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Project:  RIO GRANDE DE ARECIBO FLOOD CONTROL
Location:  Arecibo, P.R.
Project No: 3006-03
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Nat. Moist. % > No. 4 sieve

s

MOISTURE-DENSITY RELATIONSHIP

NP%NP%

3.0%

Optimum Water Content

Test Method
5.2

AASHTODescriptionSample ASTM
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Arecibo, P.R.

Geotechnical Engineers - San Juan, PR
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Optimum Water Content

Test Method
ASTM D 698A 90.2

AASHTODescriptionSample ASTM
MLSILT
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A-7-6
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RIO GRANDE DE ARECIBO FLOOD CONTROL
Arecibo, P.R.

27.0%

TP-DC-2 6.5 ft

95

3006-03

Project:  RIO GRANDE DE ARECIBO FLOOD CONTROL
Location: Arecibo, P.R.
Project No: 3006-03

P.O. Box 362040 San Juan, PR 00936-2040
Tel. (787) 782-3554 / Fax (787) 793-0410
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Nat. Moist. % > No. 4 sieve
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MOISTURE-DENSITY RELATIONSHIP

18%28%

Geotechnical Engineers - San Juan, PR



Maximum Dry Density

% < No. 200 sieve

WATER CONTENT, %

TEST RESULTS

Job No.
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100% SAT CURVES

PCF

58%
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Arecibo, P.R.

32%

Optimum Water Content

Test Method
ASTM D 698A 99.2

AASHTODescriptionSample ASTM
MHELASTIC SILT A-7-5
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DescriptionSample ASTM
SMSILTY SAND with GRAVEL A-4
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8.0%

3006-03

Arecibo, P.R.
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TEST RESULTS
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Optimum Water Content

Test Method
ASTM D 698A 35.8
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14%21%

Optimum Water Content

Test Method
28.5

AASHTODescriptionSample ASTM
GCTP-BA2-6 3.0 ft

Geotechnical Engineers - San Juan, PR
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Optimum Water Content

Test Method
ASTM D 698B 31.5
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Project:  RIO GRANDE DE ARECIBO FLOOD CONTROL
Location:  Arecibo, P.R.
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Project:  RIO GRANDE DE ARECIBO FLOOD CONTROL
Location:  Arecibo
Project No: 3006-03

Geotechnical Engineers - San Juan, PR
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GMSILTY GRAVEL with SAND
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AASHTODescriptionSample ASTM
GMSILTY GRAVEL with SAND A-1-b
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GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR  "Diversion Channel" DATE : 8/8/2003
BORING No : CB-DC-12

4 10 12 17 22 27
4.5-6.0 13.5-15.0 16.5-18 24-25.5 31.5-33 39-40.5

144 150 152 157 162 167
Tare + wet soil (1) 84.77 92.40 92.18 81.61 87.38 97.86
Tare + dry soil (2) 69.45 72.95 72.83 64.06 67.29 78.00
Tare (3) 21.57 21.84 22.10 22.03 22.20 21.79
Water (1-2) Ww 15.32 19.45 19.35 17.55 20.09 19.86
Dry Soil (2-3) Ws 47.88 51.11 50.73 42.03 45.09 56.21

Water Content W 32 38 38 42 45 35

32 36
46.5-48 52.5-54

172 176
Tare + wet soil (1) 95.57 92.97
Tare + dry soil (2) 71.21 68.13
Tare (3) 21.65 22.42
Water (1-2) Ww 24.36 24.84
Dry Soil (2-3) Ws 49.56 45.71

Water Content W 49 54

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
(tare + dry soil) - (tare) Ws

Remarks:

Technician: Computed by: Checked by:

Water Content

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.

Tare No.
Sample or Specimen Depth (feet)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

DATE OF PREPARATION: 12/2001
DATE OF REVISION:           09/2003

GEOCONSULT
SLTF-001

PREPARED BY: CJRM
REVISED BY:    ARC 



GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR  "Diversion Channel" DATE : 8/10/2003
BORING No : CB-DC-13

3 8 14 20 23 26
3-4.5 10.5-12 19.5-21 28.5-30 33-34.5 37.5-39
103 108 114 120 123 126

Tare + wet soil (1) 78.92 91.25 98.20 86.83 109.69 85.13
Tare + dry soil (2) 63.56 72.16 72.59 66.11 86.98 71.17
Tare (3) 20.78 20.65 20.56 20.98 21.46 21.24
Water (1-2) Ww 15.36 19.09 25.61 20.72 22.71 13.96
Dry Soil (2-3) Ws 42.78 51.51 52.03 45.13 65.52 49.93

Water Content W 36 37 49 46 35 28

28 31
40.5-42 45-46.5

128 131
Tare + wet soil (1) 91.87 111.03
Tare + dry soil (2) 73.23 99.50
Tare (3) 21.95 21.86
Water (1-2) Ww 18.64 11.53
Dry Soil (2-3) Ws 51.28 77.64

Water Content W 36 15

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
(tare + dry soil) - (tare) Ws

Remarks:

Technician: Computed by: Checked by:

(g
r)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

Water Content

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.

Tare No.
Sample or Specimen Depth (feet)

DATE OF PREPARATION: 12/2001
DATE OF REVISION:           09/2003

GEOCONSULT
SLTF-001

PREPARED BY: CJRM
REVISED BY:    ARC 



GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR  "Diversion Channel" DATE : 8/6/2003
BORING No : CB-DC-14

3 7 9 11
3-4.5 9-10.5 12-13.5 15-16.5
103 107 109 111

Tare + wet soil (1) 73.50 84.09 87.72 80.26
Tare + dry soil (2) 62.87 73.25 69.36 62.21
Tare (3) 20.78 20.69 20.38 20.62
Water (1-2) Ww 10.63 10.84 18.36 18.05
Dry Soil (2-3) Ws 42.09 52.56 48.98 41.59

Water Content W 25 21 37 43

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
(tare + dry soil) - (tare) Ws

Remarks:

Technician: Computed by: Checked by:

Water Content

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.

Tare No.
Sample or Specimen Depth (feet)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

DATE OF PREPARATION: 12/2001
DATE OF REVISION:           09/2003

GEOCONSULT
SLTF-001

PREPARED BY: CJRM
REVISED BY:    ARC 



GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR  "Diversion Channel" DATE : 8/8/2003
BORING No : CB-DC-15

3 7 11
3-4.5 9-10.5 15-16.5
117 121 125

Tare + wet soil (1) 60.96 89.40 88.27
Tare + dry soil (2) 54.69 73.60 80.15
Tare (3) 21.16 21.34 21.38
Water (1-2) Ww 6.27 15.80 8.12
Dry Soil (2-3) Ws 33.53 52.26 58.77

Water Content W 19 30 14

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
(tare + dry soil) - (tare) Ws

Remarks:

Technician: Computed by: Checked by:

(g
r)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

Water Content

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.

Tare No.
Sample or Specimen Depth (feet)

DATE OF PREPARATION: 12/2001
DATE OF REVISION:           09/2003

GEOCONSULT
SLTF-001

PREPARED BY: CJRM
REVISED BY:    ARC 



GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR  "Diversion Channel" DATE : 8/8/2003
BORING No : CB-DC-16

2 5 8 11 13
1.5-3 6-7.5 10.5-12 15-16.5 18-19.5
130 133 136 139 141

Tare + wet soil (1) 56.87 70.22 76.86 95.48 78.17
Tare + dry soil (2) 47.62 54.93 69.55 74.29 58.80
Tare (3) 21.64 21.37 21.99 21.83 21.36
Water (1-2) Ww 9.25 15.29 7.31 21.19 19.37
Dry Soil (2-3) Ws 25.98 33.56 47.56 52.46 37.44

Water Content W 36 46 15 40 52

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
(tare + dry soil) - (tare) Ws

Remarks:

Technician: Computed by: Checked by:

Water Content

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.

Tare No.
Sample or Specimen Depth (feet)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

DATE OF PREPARATION: 12/2001
DATE OF REVISION:           09/2003

GEOCONSULT
SLTF-001

PREPARED BY: CJRM
REVISED BY:    ARC 



GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR  "Diversion Channel" DATE : 8/12/2003
BORING No : CB-DC-17

4 8 11 14
4.5-6 10.5-12 15-16.5 19.5-21
144 148 151 154

Tare + wet soil (1) 88.96 115.88 113.45 79.00
Tare + dry soil (2) 86.41 107.07 105.11 63.31
Tare (3) 21.56 21.61 22.04 21.54
Water (1-2) Ww 2.55 8.81 8.34 15.69
Dry Soil (2-3) Ws 64.85 85.46 83.07 41.77

Water Content W 4 10 10 38

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
(tare + dry soil) - (tare) Ws

Remarks:

Technician: Computed by: Checked by:

(g
r)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

Water Content

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.

Tare No.
Sample or Specimen Depth (feet)

DATE OF PREPARATION: 12/2001
DATE OF REVISION:           09/2003

GEOCONSULT
SLTF-001

PREPARED BY: CJRM
REVISED BY:    ARC 



GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR  "Arecibo Levee" DATE : 8/11/2003
BORING No : CB-RGA-14A

4 8 14 20 25 29
4.5-6 10.5-12 19.5-21 28.6-30 36-37.5 42-43.5
114 118 124 130 135 139

Tare + wet soil (1) 77.72 98.21 120.56 110.32 97.92 103.09
Tare + dry soil (2) 61.72 88.52 109.01 95.32 88.10 89.87
Tare (3) 20.57 20.93 21.86 21.63 21.90 21.84
Water (1-2) Ww 16.00 9.69 11.55 15.00 9.82 13.22
Dry Soil (2-3) Ws 41.15 67.59 87.15 73.69 66.20 68.03

Water Content W 39 14 13 20 15 19

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
(tare + dry soil) - (tare) Ws

Remarks:

Technician: Computed by: Checked by:

Water Content

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.

Tare No.
Sample or Specimen Depth (feet)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

DATE OF PREPARATION: 12/2001
DATE OF REVISION:           09/2003

GEOCONSULT
SLTF-001

PREPARED BY: CJRM
REVISED BY:    ARC 



GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR  "Diversion Channel" DATE : 8/18/2003
BORING No : TP-DC-1

1
7

006265A
Tare + wet soil (1) 341.62
Tare + dry soil (2) 272.56
Tare (3) 50.17
Water (1-2) Ww 69.06
Dry Soil (2-3) Ws 222.39

Water Content W 31

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
(tare + dry soil) - (tare) Ws

Remarks:

Technician: Computed by: Checked by:

(g
r)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

Water Content

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.

Tare No.
Sample or Specimen Depth (feet)

DATE OF PREPARATION: 12/2001
DATE OF REVISION:           09/2003

GEOCONSULT
SLTF-001

PREPARED BY: CJRM
REVISED BY:    ARC 



GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR  "Diversion Channel" DATE : 8/18/2003
BORING No : TP-DC-2

1
6.5

007365A
Tare + wet soil (1) 319.56
Tare + dry soil (2) 261.52
Tare (3) 50.24
Water (1-2) Ww 58.04
Dry Soil (2-3) Ws 211.28

Water Content W 27

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
(tare + dry soil) - (tare) Ws

Remarks:

Technician: Computed by: Checked by:

Water Content

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.

Tare No.
Sample or Specimen Depth (feet)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

DATE OF PREPARATION: 12/2001
DATE OF REVISION:           09/2003

GEOCONSULT
SLTF-001

PREPARED BY: CJRM
REVISED BY:    ARC 



GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR  "Diversion Channel" DATE : 8/18/2003
BORING No : TP-DC-3

1 2
6 7.75

007165A 007265A
Tare + wet soil (1) 347.44 492.33
Tare + dry soil (2) 291.05 479.06
Tare (3) 49.93 49.66
Water (1-2) Ww 56.39 13.27
Dry Soil (2-3) Ws 241.12 429.40

Water Content W 23 3

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
(tare + dry soil) - (tare) Ws

Remarks:

Technician: Computed by: Checked by:

(g
r)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

Water Content

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.

Tare No.
Sample or Specimen Depth (feet)

DATE OF PREPARATION: 12/2001
DATE OF REVISION:           09/2003

GEOCONSULT
SLTF-001

PREPARED BY: CJRM
REVISED BY:    ARC 



GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR  "Diversion Channel" DATE : 8/18/2003
BORING No : TP-DC-4

1
6.5

018065A
Tare + wet soil (1) 341.00
Tare + dry soil (2) 277.96
Tare (3) 49.87
Water (1-2) Ww 63.04
Dry Soil (2-3) Ws 228.09

Water Content W 28

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
(tare + dry soil) - (tare) Ws

Remarks:

Technician: Computed by: Checked by:

Water Content

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.

Tare No.
Sample or Specimen Depth (feet)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

DATE OF PREPARATION: 12/2001
DATE OF REVISION:           09/2003

GEOCONSULT
SLTF-001

PREPARED BY: CJRM
REVISED BY:    ARC 



GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR  "Diversion Channel" DATE : 8/18/2003
BORING No : TP-DC-5

1
4

009065A
Tare + wet soil (1) 324.99
Tare + dry soil (2) 258.79
Tare (3) 49.18
Water (1-2) Ww 66.20
Dry Soil (2-3) Ws 209.61

Water Content W 32

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
(tare + dry soil) - (tare) Ws

Remarks:

Technician: Computed by: Checked by:

(g
r)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

Water Content

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.

Tare No.
Sample or Specimen Depth (feet)

DATE OF PREPARATION: 12/2001
DATE OF REVISION:           09/2003

GEOCONSULT
SLTF-001

PREPARED BY: CJRM
REVISED BY:    ARC 



GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR   "Alternate Borrow Area (South of PR-22)" DATE : 8/18/2003
BORING No : TP-BA2-1

1
8.67

008265A
Tare + wet soil (1) 374.13
Tare + dry soil (2) 356.62
Tare (3) 49.71
Water (1-2) Ww 17.51
Dry Soil (2-3) Ws 306.91

Water Content W 6

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
(tare + dry soil) - (tare) Ws

Remarks:

Technician: Computed by: Checked by:

Water Content

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.

Tare No.
Sample or Specimen Depth (feet)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

DATE OF PREPARATION: 12/2001
DATE OF REVISION:           09/2003

GEOCONSULT
SLTF-001

PREPARED BY: CJRM
REVISED BY:    ARC 



GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR   "Alternate Borrow Area (South of PR-22)" DATE : 8/18/2003
BORING No : TP-BA2-2

1
6

009665A
Tare + wet soil (1) 375.50
Tare + dry soil (2) 367.22
Tare (3) 49.24
Water (1-2) Ww 8.28
Dry Soil (2-3) Ws 317.98

Water Content W 3

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
(tare + dry soil) - (tare) Ws

Remarks:

Technician: Computed by: Checked by:

(g
r)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

Water Content

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.

Tare No.
Sample or Specimen Depth (feet)

DATE OF PREPARATION: 12/2001
DATE OF REVISION:           09/2003

GEOCONSULT
SLTF-001

PREPARED BY: CJRM
REVISED BY:    ARC 



GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR   "Alternate Borrow Area (South of PR-22)" DATE : 8/18/2003
BORING No : TP-BA2-3

1
3

008465A
Tare + wet soil (1) 362.61
Tare + dry soil (2) 329.70
Tare (3) 49.51
Water (1-2) Ww 32.91
Dry Soil (2-3) Ws 280.19

Water Content W 12

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
(tare + dry soil) - (tare) Ws

Remarks:

Technician: Computed by: Checked by:

Water Content

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.

Tare No.
Sample or Specimen Depth (feet)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

DATE OF PREPARATION: 12/2001
DATE OF REVISION:           09/2003

GEOCONSULT
SLTF-001

PREPARED BY: CJRM
REVISED BY:    ARC 



GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR   "Alternate Borrow Area (South of PR-22)" DATE : 8/18/2003
BORING No : TP-BA2-4

1
10.17

00765A
Tare + wet soil (1) 395.91
Tare + dry soil (2) 366.24
Tare (3) 50.37
Water (1-2) Ww 29.67
Dry Soil (2-3) Ws 315.87

Water Content W 9

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
(tare + dry soil) - (tare) Ws

Remarks:

Technician: Computed by: Checked by:

(g
r)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

Water Content

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.

Tare No.
Sample or Specimen Depth (feet)

DATE OF PREPARATION: 12/2001
DATE OF REVISION:           09/2003

GEOCONSULT
SLTF-001

PREPARED BY: CJRM
REVISED BY:    ARC 



GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR   "Alternate Borrow Area (South of PR-22)" DATE : 8/18/2003
BORING No : TP-BA2-5

1
4.5

0035ATL
Tare + wet soil (1) 268.85
Tare + dry soil (2) 242.31
Tare (3) 49.83
Water (1-2) Ww 26.54
Dry Soil (2-3) Ws 192.48

Water Content W 14

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
(tare + dry soil) - (tare) Ws

Remarks:

Technician: Computed by: Checked by:

Water Content

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

Sample or Specimen No.

Tare No.
Sample or Specimen Depth (feet)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

(g
r)

(g
r)

Sample or Specimen No.
Sample or Specimen Depth (feet)
Tare No.

DATE OF PREPARATION: 12/2001
DATE OF REVISION:           09/2003

GEOCONSULT
SLTF-001

PREPARED BY: CJRM
REVISED BY:    ARC 



GEOCONSULT
Geotechnical Engineers

PROJECT : Arecibo River, PR   "Alternate Borrow Area (South of PR-22)" DATE : 8/18/2003
BORING No : TP-BA2-6

1
3

009365A
Tare + wet soil (1) 402.78
Tare + dry soil (2) 374.43
Tare (3) 49.76
Water (1-2) Ww 28.35
Dry Soil (2-3) Ws 324.67

Water Content W 9

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

Tare + wet soil (1)
Tare + dry soil (2)
Tare (3)
Water (1-2) Ww

Dry Soil (2-3) Ws

Water Content W

W% = (tare + wet soil) - (tare + dry soil) x 100 = Ww x 100
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Culverts under PR-10 

Arecibo, Puerto Rico 

U.S. Army Corps of Engineers 

September 02, 2004 

 
 
 
 

1. INTRODUCTION 
 

This conceptual investigation report is prepared for Delivery Order No 7 

under Contract N° DACW17-01-D-0032. The report presents the results of a 

geotechnical investigation conducted along the proposed diversion channel for 

the referenced project at the location where passes underneath PR-10. The 

location of the site is shown in Figure 1. This geotechnical investigation will 

complement information previously collected under Task Order No 6. The project 

is intended to improve flood control of the Río Grande de Arecibo in areas 

surrounding the town of Arecibo. 

The additional information is required due to a design change that involves 

the construction of a channel underpass through PR-10 by installation of six, 6-

foot diameter concrete pipes. 

The exploration included one boring and three Cone Penetration Tests 

(CPT). Continuous sampling was used in the boring. The core borings and cone 

penetration tests are located as follows: 
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BORING 
DEPTH 
(feet) 

X 
(feet) 

Y 
(feet) 

ELEVATION 
(feet) 

CB-DC04-12A 120.0 401,558 223,750 16.6 

CP-DC04-1 91.0 401,452 223,702 16.6 

CP-DC04-2 75.5 401,741 223,760 18.5 

CP-DC04-3 77.6 401,619 223,786 32.0 

Table 1: Boring and CPTs locations. 

 

Note: Coordinates are in NAD 27 and elevations in NGVD 29. Monuments used for 

survey are ARH-031 and ARH-068. 

 
The locations of the tests were established so that CB-DC04-12A and CP-

DC04-1 are next to previous boring CB-DC-12 (Task Order 6). The upper 60 feet 

of boring CB-DC04-12A were auger advanced without sample recovery. Boring 

CP-DC04-2 is located next to previous boring CB-DC-13. Borehole CP-DC04-3 is 

located at the center of PR-10, almost aligned between CP-DC04-1 and CP-

DC04-2. 

 

2. GEOLOGICAL SETTING 
 

 The project lies within the Arecibo Quadrangle (Geologic Map of the 

Arecibo Quadrangle, USGS Map I-551, R.P.Briggs-1968).  The geology of the 

proposed Rio Grande de Arecibo Flood Control is characterized by Quaternary 

floodplain alluvium deposits (Qa) consisting of gradationally stratified layers of 

brown to dark yellowish brown clayey to silty gravel and sands of moderate to 

well sorting. Most of these layers derive from the physical and chemical 

disintegration of Tertiary-Cretaceous intrusive igneous bodies (Tki, Dioritic 

intrusive rocks; Tku, rocks of the Utuado pluton) and other late Cretaceous 
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volcanic formations (Kt, Tetuán Formation; Ka, Alonso Formation) exposed along 

the Rio Grande de Arecibo in the municipality of Utuado (Geologic Map of the 

Utuado Quadrangle, USGS Map I-480, A.E.Nelson-1967). Also included are 

Tertiary limestone formations (Ta, Aguada Limestone; Tay, Aymamón 

Limestone; Tc/Tcm, Cibao Formation) extending from the middle south of 

Arecibo to the north area of Utuado. Some of these deposits are overlaid by 

swamp deposits (Qs), consisting of gray to dark gray soft clay and sandy clays 

with organic content of partially decomposed plant debris. 

 

3. GEOTECHNICAL CHARACTERIZATION AND CONCEPTUAL 
RECOMMENDATIONS 
 

The boring was performed by rotary drilling with hollow stem augers in 

general accordance with ASTM D1452-84. Standard Penetration Tests were 

performed in general accordance with ASTM D1586-84 on all samples. Retrieved 

samples were classified and described in the field by the visual-manual 

procedure in general accordance with ASTM D2488, then stored in plastic jars 

and transported in wood core boxes to the laboratory for testing and water 

content determination (ASTM D2216-92). Standard penetration tests (SPT) N-

values, in blows per foot, are shown on the drilling log. 

Cone Penetration Tests (CPT) were performed in general accordance with 

ASTM D3441-98. Tests were advanced at a penetration rate in the order of 3 feet 

per minute. The CPTs were performed with water pressure measurements. A 
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detailed tabulation of the CPT test results is presented with the CPT logs 

included in Appendix B. 

The soil profile had previously been characterized using two 60-foot core 

boreholes identified as CB-DC-12 and CB-DC-13, drilled at the west and east 

sides of PR-10, respectively. Borehole CB-DC-13 indicated the presence of 

softer materials to approximately 42 feet (elevation -23.3 feet msl) and more 

competent materials to 60 feet. However, at borehole CB-DC-12, the softer 

material was found over the entire exploration depth of 60 feet. Borehole CB-

DC04-12A, performed under this task order, revealed that the softer material 

extends to approximately 67.5 feet (elevation -50.9 feet msl). Borehole CB-

DC04-12A was advanced with an auger to a depth of 60 feet. Thereafter, the 

subsoil is characterized by the presence of interbedded layers of medium to stiff- 

consistency organic clay, fat clay and peat to approximately 70.2 feet. Underlying 

the clays a layer of poorly graded sand is found to 78.4 feet. The sand is in a 

medium-density condition from 70.2 to 75.0 feet and then is loose to 78.4 feet. 

Underneath the sand, medium-consistency organic clay is found to 81.7 feet. 

Stiff-consistency fat clay is found underneath the organic clay to 96 feet. A lense 

of peat is found between 86.2 and 87.3 feet. The last layer, for the purpose of 

this investigation, is characterized as fat and lean clays exhibiting very stiff to 

hard consistency (this very stiff organic layer at great depth is frequently found in 

northen Puerto Rico). Two lenses of gravel and sand were found from 102.0 to 

103.5 feet and from 116.6 to 118.4 feet. 

The information obtained from boring CB-DC-12A will allow for a more 

refined design of the retaining structures for the temporary support of the shafts 

required to serve as a reaction to the jacking force. 

The cone penetration test performed approximately at the center of PR-10 

provided information on the strength characteristics of the soil underneath the 
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PR-10 embankment. The results from the 3 cone penetration tests (two outside 

and one underneath the embankment footprint) indicate that the additional load 

from the embankment has not significantly increased the soil strength 

parameters, since the tip and friction resistances measured with the CPTs are 

quite similar within the compressible layers. 

We do not know the exact date when the embankment was built, but it is our 

estimate that the embankment has been in place for more than 15 years. In 

terms of settlements induced by consolidation under the embankment loads, it is 

not expected that additional (or considerable) settlements will occur under the 

current loading condition. 

The CPTs showed the presence of relatively frequent lenses of more 

permeable materials than the predominant clays. This condition speeds 

consolidation but may also affect the performance of the dewatering system and 

should be considered in the design. 

Considering that the more competent material is shallower at the east side 

of PR-10, and that pipe jacking will be done advancing from one side, it is 

advisable that the jacks be placed in the east shaft. 

Additional conceptual recommendations are provided in our previous report 

submitted for the Río Grande de Arecibo Flood Control Project, dated October 

10, 2003.  

 
4. FINAL REMARKS 

 

Be aware that all of the information gathered from the boreholes is discrete; 

therefore, interpolation is necessary to cover the area of interest. These data 

interpolations are based on the engineer’s judgment, supported by the soil 

soundings, laboratory tests and regional geology trends. However, due to 



GEOCONSULT                               
Arecibo River, P.R. 

Geotechnical Investigation 
Culverts under PR-10 

Arecibo, Puerto rico 
Page 6 of 6 

possible changes on local site conditions, certain differences between the 

assumed soil models and the real site conditions might be expected. See 

Appendix C for important information about this geotechnical report. 

This document has been prepared specifically for the previously referred 

client and project. It should not be used for design at any other location or any 

structure other than those mentioned in this report without review by a qualified 

geotechnical engineer. 

September 02, 2004 
San Juan, Puerto Rico 
Project N° 3007-03 
 
 
 

Javier Rodríguez 
Geotechnical Engineer 

Alan R. Crumley, P.E. 
Managing Partner 

 



Figure 1. Site Location Plan and Generalized Geology. Rio Grande de Arecibo PR, Culverts under PR-10 –
Arecibo, P.R. (Contract #DACW17-01-D-0032) 
From: Reginald P. Briggs (1968), “Geologic Map of the Arecibo Quadrangle, Puerto Rico”. Map No. I-551, Department of the Interior, United States 
Geological Survey.
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From El. -82.0 to -85.4 Ft., some subangular
to subrounded medium to coarse-grained
sand-sized alluvial deposit, few subrounded
coarse gravel-sized alluvial deposit,
5Y 3/2 dark olive gray

GRAVEL, clayey, mostly angular to
subangular fine to coarse gravel-sized
alluvial deposit, no reaction with HCl, wet,
moderate cementation, homogeneous,
2.5Y 4/4 olive brown  (GC)
CLAY, lean, medium plasticity, firm, some
subrounded fine to coarse gravel-sized
alluvial deposit, trace subrounded
medium-grained sand-sized alluvial deposit,
no reaction with HCl, moist, homogeneous,
5Y 4/2 olive gray  (CL)

CLAY, fat, high plasticity, firm, trace
subrounded medium to coarse-grained
sand-sized limestone, weak reaction with
HCl, moist, homogeneous,
10YR 5/4 yellowish brown  (CH)

From El. -94.3 to -98.7 Ft., hard, few
subangular fine gravel-sized limestone,
strong reaction with HCl, 5YR 6/8 reddish
yellow
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SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

33

20
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-98.9

-100.4

-101.9

-103.4

140# hammer w/30" drop used with
2.0' split spoon (1-3/8" I.D. x 2" O.D.).

-100.0

-101.8

-103.4 120.0

116.6

118.4

From El. -98.7 to -100.0 Ft., few subangular
fine to medium-grained sand-sized limestone

SAND, silty, mostly subangular fine to
coarse-grained sand-sized limestone, trace
angular fine gravel-sized limestone, strong
reaction with HCl, moist, moderate
cementation, homogeneous, 10YR 7/4 very
pale brown  (SM)
CLAY, fat, high plasticity, firm, little
subangular medium to coarse-grained
sand-sized limestone, trace subangular fine
gravel-sized limestone, strong reaction with
HCl, moist, homogeneous,
10YR 5/4 yellowish brown  (CH)
NOTES:

1.  Soils are field visually classified in
accordance with the Unified Soils
Classification System.

2.  Boring sealed with available sediment.

3.  Additional Laboratory Testing
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GEOCONSULT                               
Arecibo River, P.R. 

Geotechnical Investigation 
Culverts under PR-10 

Arecibo, Puerto rico 

 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B 
CPT Logs 



Geoconsult Inc.
Operator:   Jorge Wichy  
Sounding:   CP-DC04-1 
Cone Used:  4CH + SEIS      

CPT Date/Time:  08-21-04 09:36 
Location:  R.G. Arecibo P.R.    
Job Number:  3007-04         

Maximum Depth = 91.04 feet Depth Increment = 0.16 feet

X: 122393.882 Y: 68201.981 [m] Arecibo River PR / PR-10 Culverts
Elevation: 5.068 msl

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt (Ton/ft^2) 
400.00.0

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

100.00

Depth
(ft)

Local Friction 

 Fs (Ton/ft^2) 
9.00.0

Pore Pressure  

 Pw (psi)    
300.0-50.0

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

12.00.0

SPT N*

60% Hammer
180.00.0



Geoconsult Inc.
Operator:   Jorge Wichy
Sounding:   CP-DC04-2 
Cone Used:  4CH + SEIS      

CPT Date/Time:  08-24-04 09:58 
Location:  R.G.Arecibo P.R.    
Job Number:  3007-04         

Maximum Depth = 75.46 feet Depth Increment = 0.16 feet

X: 122481.940 Y: 68219.591 [m] Arecibo River PR / PR-10 Culverts
Elevation: 5.653 msl The upper 3 feet were predrilled through an abandoned road pavement and base.

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt (Ton/ft^2) 
400.00.0

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

100.00

Depth
(ft)

Local Friction 

 Fs (Ton/ft^2) 
9.00.0

Pore Pressure  

 Pw (psi)    
300.0-50.0

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

12.00.0

SPT N*

60% Hammer
180.00.0



Geoconsult Inc.
Operator:   Jorge Wichy   
Sounding:   CP-DC04-3
Cone Used:  4CH + SEIS      

CPT Date/Time:  08-14-04 09:14 
Location:  R.G.Arecibo P.R.    
Job Number:  3007-04         

Maximum Depth = 77.59 feet Depth Increment = 0.16 feet

X: 122444.728 Y: 68227.374 [m] Arecibo River PR / PR-10 Culverts
Elevation: 9.752 msl The upper 18 feet were predrilled through PR-10 road embankment fill.

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt (Ton/ft^2) 
400.00.0

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

100.00

Depth
(ft)

Local Friction 

 Fs (Ton/ft^2) 
9.00.0

Pore Pressure  

 Pw (psi)    
300.0-50.0

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

12.00.0

SPT N*

60% Hammer
180.00.0
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CP-DC04-1 
List with CPT Measurements 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 Data File:CP-DC04-1                      08-21-04 09:36 
  Operator:Jorge Wichy                     Location:R.G. Arecibo, P.R.
   Cone ID:4CH + SEIS                    Job Number:3006-03         
  Customer:Hogentogler & Co                   Units:English

 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

  0.16        0.0      0.143       0.00       0       <out of range>             0.000
  0.33        5.2      0.522       0.00       3            clay                  7.000
  0.49       15.3      0.901       4.41       3            clay                 11.000
  0.66       14.5      0.973       4.69       3            clay                 14.000
  0.82       13.7      0.973       2.42       3            clay                 13.000
  0.98       13.1      0.891      -0.14       3            clay                 12.000
  1.15       10.5      0.778      -1.00       3            clay                 10.000
  1.31        7.9      0.666      -2.42       3            clay                  9.000
  1.48        9.1      0.615      -1.71       3            clay                  8.000
  1.64        9.0      0.656      -1.85       3            clay                  8.000
  1.80        7.1      0.717      -1.00       3            clay                  8.000
  1.97        9.3      0.748      -1.56       3            clay                  8.000
  2.13        9.4      0.758      -1.71       3            clay                  9.000
  2.30       10.4      0.768      -1.85       3            clay                 10.000
  2.46       10.8      0.789      -1.99       3            clay                 10.000
  2.62       10.5      0.738      -2.28       3            clay                 10.000
  2.79       11.2      0.727      -2.28       3            clay                 11.000
  2.95       11.5      0.768      -1.99       3            clay                 11.000
  3.12       12.3      0.840      -2.28       3            clay                 12.000
  3.28       13.5      0.912      -1.99       3            clay                 12.000
  3.44       13.2      0.932      -2.56       3            clay                 12.000
  3.61       12.1      0.830      -3.13       3            clay                 12.000
  3.77       12.3      0.789      -2.42       3            clay                 12.000
  3.94       12.6      0.809      -2.28       3            clay                 12.000
  4.10       12.5      0.871      -1.99       3            clay                 12.000
  4.27       13.0      0.912      -1.85       3            clay                 12.000
  4.43       13.0      0.912      -1.85       3            clay                 12.000
  4.59       13.0      0.871      -1.85       3            clay                 12.000
  4.76       12.9      0.830      -1.85       3            clay                 12.000
  4.92       12.2      0.789      -1.56       3            clay                 12.000
  5.09       11.9      0.789      -0.43       3            clay                 11.000
  5.25       12.0      0.789      -1.00       3            clay                 12.000
  5.41       12.5      0.799      -1.28       3            clay                 12.000
  5.58       12.1      0.758      -1.14       3            clay                 12.000
  5.74       11.8      0.748      -1.28       3            clay                 12.000
  5.91       12.4      0.727      -1.00       3            clay                 12.000
  6.07       12.0      0.778      -1.28       3            clay                 12.000
  6.23       12.1      0.758      -0.71       3            clay                 12.000
  6.40       12.4      0.789      -0.71       3            clay                 12.000
  6.56       12.2      0.738      -0.71       3            clay                 12.000
  6.73       11.7      0.727      -1.28       3            clay                 11.000
  6.89       11.0      0.686      -1.14       3            clay                 11.000
  7.05       11.0      0.686      -1.14       3            clay                 10.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

  7.22       10.5      0.666      -0.85       3            clay                 10.000
  7.38       10.9      0.686      -0.71       3            clay                 10.000
  7.55       11.3      0.697      -0.57       3            clay                 10.000
  7.71       10.3      0.666      -0.85       3            clay                  9.000
  7.87        7.9      0.492      -1.42       3            clay                  8.000
  8.04        6.4      0.348      -1.42       3            clay                  7.000
  8.20        7.3      0.297       3.70       3            clay                  7.000
  8.37        6.8      0.277       4.84       3            clay                  7.000
  8.53        6.9      0.318       6.40       3            clay                  7.000
  8.69        8.2      0.461       8.25       3            clay                  8.000
  8.86        9.8      0.574       9.82       3            clay                  9.000
  9.02       10.4      0.635       8.54       3            clay                 10.000
  9.19       10.9      0.645       7.82       3            clay                 10.000
  9.35       10.6      0.635       6.69       3            clay                 10.000
  9.51       10.2      0.635       5.83       3            clay                 10.000
  9.68        9.9      0.615       5.12       3            clay                  9.000
  9.84        8.6      0.604       3.56       3            clay                  9.000
 10.01        8.6      0.410       1.14       3            clay                  9.000
 10.17        9.5      0.461      -1.56       3            clay                  9.000
 10.33        9.2      0.512      -1.71       3            clay                  9.000
 10.50        9.2      0.574       0.00       3            clay                  9.000
 10.66        9.4      0.594       1.14       3            clay                  9.000
 10.83        9.9      0.615       1.71       3            clay                  9.000
 10.99        9.6      0.635       1.71       3            clay                  9.000
 11.15        9.8      0.666       2.13       3            clay                  9.000
 11.32        9.8      0.707       7.26       3            clay                 10.000
 11.48       10.5      0.717       7.40       3            clay                 10.000
 11.65       10.1      0.707       5.69       3            clay                  9.000
 11.81        9.2      0.625       3.70       3            clay                  9.000
 11.98        8.6      0.522       2.70       3            clay                  8.000
 12.14        7.9      0.492       2.85       3            clay                  8.000
 12.30        7.9      0.512       3.56       3            clay                  8.000
 12.47        7.9      0.512       3.56       3            clay                  7.000
 12.63        6.9      0.481       2.56       3            clay                  7.000
 12.80        6.4      0.440       1.85       3            clay                  6.000
 12.96        6.6      0.410       1.71       3            clay                  6.000
 13.12        6.4      0.420       1.85       3            clay                  6.000
 13.29        6.5      0.369       2.28       3            clay                  6.000
 13.45        5.2      0.328       1.85       3            clay                  5.000
 13.62        4.8      0.266       2.42       3            clay                  5.000
 13.78        5.0      0.256       3.13       3            clay                  5.000
 13.94        4.7      0.215       4.13       3            clay                  4.000
 14.11        4.2      0.195       5.26       3            clay                  4.000
 14.27        4.8      0.225       6.12       3            clay                  5.000
 14.44        5.9      0.287       7.26       3            clay                  5.000
 14.60        6.0      0.287      13.37       3            clay                  6.000
 14.76        5.9      0.266      12.24       3            clay                  6.000
 14.93        6.4      0.318      14.23       3            clay                  6.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 15.09        8.0      0.348      17.36       3            clay                  7.000
 15.26        8.0      0.338      16.36       3            clay                  8.000
 15.42        8.1      0.328      20.06       3            clay                  7.000
 15.58        7.3      0.287      22.48       3            clay                  7.000
 15.75        7.0      0.246      26.18       3            clay                  7.000
 15.91        6.7      0.246      29.88       3            clay                  6.000
 16.08        6.4      0.297      31.01       3            clay                  7.000
 16.24        7.5      0.359      29.45       3            clay                  7.000
 16.40        7.5      0.389      22.76       3            clay                  7.000
 16.57        7.9      0.379      22.48       3            clay                  7.000
 16.73        7.3      0.328      18.35       3            clay                  7.000
 16.90        7.2      0.318      19.06       3            clay                  7.000
 17.06        7.6      0.369      23.47       3            clay                  7.000
 17.22        8.1      0.379      23.90       3            clay                  8.000
 17.39        8.8      0.430      24.61       3            clay                  8.000
 17.55        9.4      0.492      23.76       3            clay                  9.000
 17.72       11.2      0.481      24.19       3            clay                 10.000
 17.88       11.0      0.471      25.61       3            clay                 11.000
 18.04       11.3      0.492      32.44       3            clay                 11.000
 18.21       11.0      0.471      37.56       3            clay                 11.000
 18.37       10.7      0.461      43.25       3            clay                 11.000
 18.54       12.4      0.430      47.80       5  clayey silt to silty clay       8.000
 18.70       26.8      0.615      32.44       5  clayey silt to silty clay      11.000
 18.86       27.1      0.615      -4.69       6  sandy silt to clayey silt      10.000
 19.03       23.5      0.615      -6.97       6  sandy silt to clayey silt      11.000
 19.19       33.5      0.543      -7.82       6  sandy silt to clayey silt      12.000
 19.36       35.8      0.430      -9.39       7  silty sand to sandy silt       11.000
 19.52       37.6      0.246     -11.24       7  silty sand to sandy silt       11.000
 19.69       32.9      0.410     -11.67       7  silty sand to sandy silt        9.000
 19.85       18.3      0.369     -11.67       6  sandy silt to clayey silt       8.000
 20.01       11.2      0.338     -11.38       5  clayey silt to silty clay       6.000
 20.18        9.1      0.297     -11.24       4     silty clay to clay           6.000
 20.34        9.0      0.236     -10.95       4     silty clay to clay           6.000
 20.51        8.2      0.215     -10.81       3            clay                  8.000
 20.67        8.0      0.410     -10.67       3            clay                  8.000
 20.83        9.5      0.410     -10.39       3            clay                 10.000
 21.00       13.3      0.451      -7.82       3            clay                 11.000
 21.16       11.8      0.389      -7.40       4     silty clay to clay           8.000
 21.33       11.5      0.307      -6.69       4     silty clay to clay           6.000
 21.49        6.3      0.256      -6.26       3            clay                  8.000
 21.65        6.5      0.184      -5.12       3            clay                  6.000
 21.82        6.3      0.195      -3.70       3            clay                  6.000
 21.98        6.4      0.174      -2.56       3            clay                  6.000
 22.15        6.5      0.174      -1.00       4     silty clay to clay           4.000
 22.31        6.1      0.133       0.85       4     silty clay to clay           4.000
 22.47        5.5      0.123       3.27       4     silty clay to clay           4.000
 22.64        5.7      0.143       6.69       3            clay                  6.000
 22.80        6.2      0.195      11.10       3            clay                  6.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 22.97        6.5      0.225      16.65       3            clay                  6.000
 23.13        6.7      0.256      23.05       3            clay                  6.000
 23.29        6.7      0.246      28.88       3            clay                  6.000
 23.46        6.2      0.246      31.30       5  clayey silt to silty clay       6.000
 23.62       24.4      0.164      39.55       6  sandy silt to clayey silt       8.000
 23.79       34.8      0.225      -3.27       7  silty sand to sandy silt       10.000
 23.95       31.7      0.225      -1.71       7  silty sand to sandy silt       10.000
 24.11       31.1      0.266      -3.56       7  silty sand to sandy silt        8.000
 24.28       16.7      0.266      -6.54       6  sandy silt to clayey silt       7.000
 24.44        7.6      0.215      -4.69       5  clayey silt to silty clay       5.000
 24.61        7.4      0.123      -1.28       4     silty clay to clay           5.000
 24.77        6.5      0.143       4.69       4     silty clay to clay           4.000
 24.93        6.7      0.164      12.80       4     silty clay to clay           4.000
 25.10        6.7      0.154      21.34       4     silty clay to clay           4.000
 25.26        6.6      0.154      33.72       4     silty clay to clay           4.000
 25.43        6.8      0.174      43.53       4     silty clay to clay           4.000
 25.59        6.6      0.184      46.24       4     silty clay to clay           4.000
 25.75        6.7      0.164      47.52       4     silty clay to clay           4.000
 25.92        7.0      0.174      48.37       4     silty clay to clay           5.000
 26.08        9.0      0.133      32.44       4     silty clay to clay           5.000
 26.25        7.6      0.195      35.71       4     silty clay to clay           5.000
 26.41        9.0      0.266      50.22       5  clayey silt to silty clay       6.000
 26.57       21.7      0.256      21.48       6  sandy silt to clayey silt       9.000
 26.74       37.0      0.594      -4.41       6  sandy silt to clayey silt      10.000
 26.90       22.4      0.594      -4.98       5  clayey silt to silty clay      11.000
 27.07       11.3      0.553      -2.70       4     silty clay to clay           9.000
 27.23        9.3      0.348      48.94       3            clay                  9.000
 27.40        7.8      0.266      47.66       3            clay                  8.000
 27.56        6.6      0.184      45.81       4     silty clay to clay           4.000
 27.72        6.6      0.123      50.51       4     silty clay to clay           4.000
 27.89        6.5      0.102      45.95       4     silty clay to clay           4.000
 28.05        6.7      0.092      52.92       1   sensitive fine grained         3.000
 28.22        6.4      0.102      47.52       1   sensitive fine grained         3.000
 28.38        6.2      0.072      51.36       4     silty clay to clay           4.000
 28.54        7.4      0.164      55.48       7  silty sand to sandy silt        8.000
 28.71       62.0      0.246      10.24       7  silty sand to sandy silt       15.000
 28.87       68.0      0.471       2.99       8     sand to silty sand          14.000
 29.04       44.2      0.635       5.41       7  silty sand to sandy silt       14.000
 29.20       22.9      0.656       8.54       6  sandy silt to clayey silt      10.000
 29.36       14.7      0.502       6.40       4     silty clay to clay          10.000
 29.53        7.8      0.318       2.13       4     silty clay to clay           6.000
 29.69        6.2      0.133      18.35       3            clay                  6.000
 29.86        5.9      0.102      39.55       4     silty clay to clay           4.000
 30.02        6.2      0.082      51.79       4     silty clay to clay           4.000
 30.18        6.4      0.143      52.92       5  clayey silt to silty clay       3.000
 30.35        8.6      0.113      33.86       4     silty clay to clay           5.000
 30.51        6.8      0.164      38.55       4     silty clay to clay           5.000
 30.68        8.0      0.246      54.63       4     silty clay to clay           5.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 30.84       10.8      0.266      34.43       5  clayey silt to silty clay       6.000
 31.00       21.2      0.277       0.00       5  clayey silt to silty clay       7.000
 31.17       13.7      0.236      -4.98       5  clayey silt to silty clay       7.000
 31.33        6.7      0.205      -1.56       4     silty clay to clay           6.000
 31.50        6.5      0.164       9.11       4     silty clay to clay           4.000
 31.66        6.8      0.154      26.18       4     silty clay to clay           4.000
 31.82        6.5      0.143      40.26       4     silty clay to clay           4.000
 31.99        6.6      0.154      51.64       4     silty clay to clay           4.000
 32.15        6.7      0.154      52.21       4     silty clay to clay           4.000
 32.32        6.6      0.154      49.51       4     silty clay to clay           4.000
 32.48        6.1      0.133      50.79       4     silty clay to clay           4.000
 32.64        6.0      0.123      56.48       4     silty clay to clay           4.000
 32.81        6.2      0.123      54.77       4     silty clay to clay           4.000
 32.97        6.3      0.133      53.78       4     silty clay to clay           4.000
 33.14        6.4      0.133      53.64       4     silty clay to clay           4.000
 33.30        6.2      0.143      57.19       4     silty clay to clay           4.000
 33.46        5.9      0.133      53.49       4     silty clay to clay           4.000
 33.63        5.9      0.133      46.66       4     silty clay to clay           4.000
 33.79        5.5      0.133      49.08       4     silty clay to clay           4.000
 33.96        6.2      0.164      53.49       4     silty clay to clay           4.000
 34.12        7.5      0.195      39.84       4     silty clay to clay           5.000
 34.28        7.6      0.195      36.56       4     silty clay to clay           5.000
 34.45        6.4      0.184      48.37       4     silty clay to clay           4.000
 34.61        6.6      0.184      50.51       4     silty clay to clay           5.000
 34.78        8.2      0.225      43.11       3            clay                  7.000
 34.94        7.1      0.246      35.57       3            clay                  7.000
 35.10        7.4      0.225      51.22       3            clay                  7.000
 35.27        8.8      0.225      34.00       4     silty clay to clay           5.000
 35.43        7.2      0.195      47.38       4     silty clay to clay           5.000
 35.60        8.1      0.184      43.96       4     silty clay to clay           5.000
 35.76        7.6      0.195      53.07       4     silty clay to clay           5.000
 35.93        8.0      0.195      47.52       4     silty clay to clay           5.000
 36.09        7.6      0.174      56.34       4     silty clay to clay           5.000
 36.25        8.3      0.195      56.77       4     silty clay to clay           5.000
 36.42        8.2      0.338      53.35       3            clay                  8.000
 36.58        8.5      0.287      57.33       3            clay                  8.000
 36.75        9.4      0.277      43.82       4     silty clay to clay           6.000
 36.91        8.7      0.236      49.79       4     silty clay to clay           6.000
 37.07        8.2      0.205      55.91       4     silty clay to clay           5.000
 37.24        7.8      0.225      58.76       4     silty clay to clay           5.000
 37.40        8.8      0.297      59.89       4     silty clay to clay           6.000
 37.57       11.0      0.338      36.71       4     silty clay to clay           6.000
 37.73        8.9      0.297      41.26       4     silty clay to clay           6.000
 37.89        8.2      0.277      56.48       3            clay                  8.000
 38.06        8.7      0.287      57.05       3            clay                  8.000
 38.22        9.0      0.287      39.84       3            clay                  8.000
 38.39        7.7      0.225      52.21       4     silty clay to clay           5.000
 38.55        7.1      0.184      54.92       4     silty clay to clay           5.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 38.71        6.7      0.184      52.92       4     silty clay to clay           4.000
 38.88        7.0      0.184      56.77       4     silty clay to clay           4.000
 39.04        7.5      0.215      55.77       3            clay                  7.000
 39.21        7.5      0.236      50.08       3            clay                  7.000
 39.37        7.5      0.256      52.64       3            clay                  7.000
 39.53        7.8      0.246      53.21       3            clay                  7.000
 39.70        7.6      0.236      49.08       4     silty clay to clay           5.000
 39.86        7.4      0.184      43.11       4     silty clay to clay           5.000
 40.03        7.5      0.205      51.93       4     silty clay to clay           5.000
 40.19        9.5      0.225      63.88       4     silty clay to clay           6.000
 40.35       13.3      0.318      24.47       4     silty clay to clay           7.000
 40.52        9.0      0.328      30.73       4     silty clay to clay           7.000
 40.68        9.2      0.318      56.20       4     silty clay to clay           6.000
 40.85       11.9      0.338      41.40       5  clayey silt to silty clay       6.000
 41.01       16.9      0.338      14.94       5  clayey silt to silty clay       7.000
 41.17       14.1      0.338      15.79       5  clayey silt to silty clay       7.000
 41.34       10.1      0.256      31.58       5  clayey silt to silty clay       5.000
 41.50        8.6      0.184      57.62       4     silty clay to clay           6.000
 41.67        8.8      0.195      63.31       4     silty clay to clay           5.000
 41.83        8.4      0.215      60.75       4     silty clay to clay           5.000
 41.99        8.0      0.195      57.05       4     silty clay to clay           5.000
 42.16        7.6      0.174      61.03       4     silty clay to clay           5.000
 42.32        7.5      0.174      59.47       4     silty clay to clay           5.000
 42.49        7.6      0.164      59.47       4     silty clay to clay           5.000
 42.65        7.5      0.123      60.18       4     silty clay to clay           5.000
 42.81        7.5      0.123      60.61       5  clayey silt to silty clay       4.000
 42.98        7.5      0.123      52.35       4     silty clay to clay           5.000
 43.14        7.3      0.154      59.89       4     silty clay to clay           5.000
 43.31        7.6      0.143      54.77       4     silty clay to clay           5.000
 43.47        6.6      0.123      51.36       4     silty clay to clay           4.000
 43.64        5.9      0.082      50.22       1   sensitive fine grained         3.000
 43.80        5.3      0.072      51.79       1   sensitive fine grained         3.000
 43.96        5.0      0.082      51.07       1   sensitive fine grained         2.000
 44.13        5.1      0.092      51.93       1   sensitive fine grained         2.000
 44.29        5.3      0.092      52.07       4     silty clay to clay           3.000
 44.46        5.7      0.092      53.64       1   sensitive fine grained         3.000
 44.62        5.8      0.092      55.06       1   sensitive fine grained         3.000
 44.78        6.3      0.092      59.18       1   sensitive fine grained         3.000
 44.95        6.4      0.092      58.33       1   sensitive fine grained         3.000
 45.11        6.4      0.102      62.74       4     silty clay to clay           4.000
 45.28        6.8      0.113      64.31       4     silty clay to clay           4.000
 45.44        7.3      0.102      61.74       5  clayey silt to silty clay       3.000
 45.60        7.6      0.113      56.05       5  clayey silt to silty clay       4.000
 45.77        7.5      0.092      60.75       5  clayey silt to silty clay       4.000
 45.93        7.1      0.102      53.35       5  clayey silt to silty clay       4.000
 46.10        7.4      0.113      60.61       5  clayey silt to silty clay       4.000
 46.26        7.6      0.123      63.45       5  clayey silt to silty clay       4.000
 46.42        7.8      0.102      63.45       5  clayey silt to silty clay       4.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 46.59        7.8      0.102      69.85       5  clayey silt to silty clay       4.000
 46.75        8.4      0.113      67.29       4     silty clay to clay           5.000
 46.92        9.5      0.389      70.14       4     silty clay to clay           8.000
 47.08       19.4      0.553      19.21       6  sandy silt to clayey silt       8.000
 47.24       37.0      0.420      -1.42       7  silty sand to sandy silt       12.000
 47.41       58.1      0.492      -8.68       7  silty sand to sandy silt       17.000
 47.57       64.1      0.553      -7.11       8     sand to silty sand          15.000
 47.74       65.3      0.512      -4.55       8     sand to silty sand          16.000
 47.90       69.7      0.420      -3.56       8     sand to silty sand          17.000
 48.06       79.2      0.399      -4.27       8     sand to silty sand          18.000
 48.23       74.6      0.676      -2.42       8     sand to silty sand          16.000
 48.39       51.8      0.983       4.69       7  silty sand to sandy silt       17.000
 48.56       29.8      0.922       7.40       6  sandy silt to clayey silt      14.000
 48.72       25.0      0.922      13.94       5  clayey silt to silty clay      13.000
 48.88       25.7      0.727      13.37       6  sandy silt to clayey silt      12.000
 49.05       45.5      0.953      -2.28       6  sandy silt to clayey silt      12.000
 49.21       21.2      0.778      13.52       5  clayey silt to silty clay      13.000
 49.38       11.6      0.522      30.45       4     silty clay to clay           9.000
 49.54       10.1      0.225      70.14       4     silty clay to clay           7.000
 49.70       10.1      0.215      81.95       5  clayey silt to silty clay       5.000
 49.87        9.8      0.225      67.01       5  clayey silt to silty clay       5.000
 50.03        9.6      0.215      77.11       4     silty clay to clay           6.000
 50.20        9.5      0.215      74.12       4     silty clay to clay           6.000
 50.36        9.3      0.225      71.99       4     silty clay to clay           6.000
 50.52        9.0      0.225      72.56       4     silty clay to clay           6.000
 50.69       10.2      0.297      71.56       4     silty clay to clay           7.000
 50.85       13.1      0.307      65.02       4     silty clay to clay           7.000
 51.02        9.9      0.318      37.42       4     silty clay to clay           7.000
 51.18        9.2      0.225      59.04       4     silty clay to clay           6.000
 51.35       10.7      0.225      73.98       5  clayey silt to silty clay       5.000
 51.51       11.5      0.266      58.19       5  clayey silt to silty clay       5.000
 51.67       10.1      0.256      70.99       4     silty clay to clay           7.000
 51.84        9.6      0.236      79.24       4     silty clay to clay           6.000
 52.00       10.0      0.256      76.26       4     silty clay to clay           6.000
 52.17        9.5      0.246      77.54       4     silty clay to clay           6.000
 52.33        9.1      0.225      76.11       4     silty clay to clay           6.000
 52.49       10.0      0.225      83.51       4     silty clay to clay           6.000
 52.66        9.7      0.225      82.37       4     silty clay to clay           6.000
 52.82        9.7      0.225      81.38       4     silty clay to clay           6.000
 52.99       10.0      0.225      85.65       5  clayey silt to silty clay       5.000
 53.15       10.5      0.225      86.21       5  clayey silt to silty clay       5.000
 53.31       11.1      0.256      85.93       5  clayey silt to silty clay       5.000
 53.48       10.5      0.256      69.14       5  clayey silt to silty clay       5.000
 53.64       10.0      0.215      80.95       5  clayey silt to silty clay       5.000
 53.81        9.5      0.205      83.23       5  clayey silt to silty clay       5.000
 53.97       10.4      0.225      87.92       5  clayey silt to silty clay       5.000
 54.13       12.0      0.287      89.34       5  clayey silt to silty clay       6.000
 54.30       12.4      0.297      86.64       5  clayey silt to silty clay       6.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 54.46       12.4      0.297      83.08       5  clayey silt to silty clay       6.000
 54.63       12.4      0.307      92.05       5  clayey silt to silty clay       6.000
 54.79       14.5      0.379     104.00       5  clayey silt to silty clay       7.000
 54.95       15.2      0.430     101.72       5  clayey silt to silty clay       7.000
 55.12       14.1      0.471      96.46       4     silty clay to clay           9.000
 55.28       12.7      0.399      82.09       4     silty clay to clay           8.000
 55.45       11.3      0.328      89.20       4     silty clay to clay           8.000
 55.61       11.8      0.287      88.06       4     silty clay to clay           7.000
 55.77       11.1      0.266      84.93       5  clayey silt to silty clay       5.000
 55.94       11.1      0.256      93.33       5  clayey silt to silty clay       5.000
 56.10       11.1      0.246      89.20       5  clayey silt to silty clay       5.000
 56.27       11.2      0.256      85.79       5  clayey silt to silty clay       5.000
 56.43       11.4      0.225      85.08       5  clayey silt to silty clay       5.000
 56.59       11.4      0.215      87.49       5  clayey silt to silty clay       5.000
 56.76       10.7      0.215      96.03       5  clayey silt to silty clay       5.000
 56.92       12.3      0.369      96.32       5  clayey silt to silty clay       7.000
 57.09       23.7      0.420      92.90       6  sandy silt to clayey silt      11.000
 57.25       51.1      0.645       5.41       7  silty sand to sandy silt       13.000
 57.41       51.5      1.045      14.94       7  silty sand to sandy silt       15.000
 57.58       39.4      0.953      15.51       6  sandy silt to clayey silt      18.000
 57.74       49.0      1.004       7.26       6  sandy silt to clayey silt      17.000
 57.91       41.4      0.871       2.56       6  sandy silt to clayey silt      17.000
 58.07       39.8      0.963       0.71       6  sandy silt to clayey silt      14.000
 58.23       25.8      0.891      -5.12       5  clayey silt to silty clay      16.000
 58.40       32.1      0.942      -4.69       5  clayey silt to silty clay      15.000
 58.56       36.6      0.963      -4.55       6  sandy silt to clayey silt      14.000
 58.73       41.7      1.076      -3.41       6  sandy silt to clayey silt      15.000
 58.89       39.1      1.035      -5.83       6  sandy silt to clayey silt      21.000
 59.06       80.2      1.137      -5.83       7  silty sand to sandy silt       21.000
 59.22       82.4      1.055      -5.12       8     sand to silty sand          20.000
 59.38       90.6      0.983      -3.41       8     sand to silty sand          21.000
 59.55       86.8      0.840      -1.28       8     sand to silty sand          20.000
 59.71       72.5      0.994       0.28       7  silty sand to sandy silt       23.000
 59.88       54.1      1.178       1.28       6  sandy silt to clayey silt      20.000
 60.04       31.6      0.994       2.85       6  sandy silt to clayey silt      13.000
 60.20       19.5      0.666       7.68       5  clayey silt to silty clay      11.000
 60.37       14.8      0.420      46.52       5  clayey silt to silty clay       8.000
 60.53       14.4      0.359      61.89       5  clayey silt to silty clay       7.000
 60.70       14.5      0.389      74.26       5  clayey silt to silty clay       7.000
 60.86       14.7      0.399      87.21       5  clayey silt to silty clay       7.000
 61.02       14.4      0.399      93.90       5  clayey silt to silty clay       7.000
 61.19       13.6      0.379      92.62       5  clayey silt to silty clay       7.000
 61.35       14.0      0.369      98.45       5  clayey silt to silty clay       7.000
 61.52       14.5      0.440      97.45       5  clayey silt to silty clay       7.000
 61.68       14.9      0.471      99.45       4     silty clay to clay           9.000
 61.84       15.1      0.461      79.95       4     silty clay to clay          10.000
 62.01       14.7      0.635      98.59       4     silty clay to clay          11.000
 62.17       22.8      0.727      74.26       6  sandy silt to clayey silt      10.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 62.34       39.5      0.543       5.26       6  sandy silt to clayey silt      10.000
 62.50       13.5      0.451      26.46       6  sandy silt to clayey silt       8.000
 62.66       12.6      0.266      35.99       5  clayey silt to silty clay       6.000
 62.83       12.6      0.297      44.25       5  clayey silt to silty clay       6.000
 62.99       12.5      0.307      51.64       5  clayey silt to silty clay       6.000
 63.16       11.8      0.318      58.05       5  clayey silt to silty clay       6.000
 63.32       11.7      0.297      65.59       4     silty clay to clay           7.000
 63.48       10.8      0.277      71.99       4     silty clay to clay           7.000
 63.65       10.9      0.266      77.68       4     silty clay to clay           7.000
 63.81       10.9      0.287      81.38       4     silty clay to clay           7.000
 63.98       11.0      0.277      83.80       4     silty clay to clay           7.000
 64.14       10.8      0.246      85.65       5  clayey silt to silty clay       5.000
 64.30       10.8      0.215      90.06       5  clayey silt to silty clay       5.000
 64.47       12.2      0.328      94.89       6  sandy silt to clayey silt       7.000
 64.63       35.2      0.359      94.61       7  silty sand to sandy silt       16.000
 64.80       98.4      0.522      14.51       8     sand to silty sand          20.000
 64.96      115.4      0.492      20.34       9            sand                 22.000
 65.12      130.9      0.533      20.63       9            sand                 25.000
 65.29      139.6      0.615      17.64       9            sand                 27.000
 65.45      153.7      0.748      21.34       9            sand                 29.000
 65.62      155.8      0.697      23.19       9            sand                 29.000
 65.78      142.2      0.574      23.90       9            sand                 28.000
 65.94      135.9      0.502      24.19       9            sand                 27.000
 66.11      151.9      0.338      23.05       9            sand                 27.000
 66.27      136.8      0.328      -0.43       9            sand                 25.000
 66.44      104.9      0.789       0.14       8     sand to silty sand          24.000
 66.60       63.5      0.973       1.99       7  silty sand to sandy silt       21.000
 66.77       33.2      0.799       4.98       6  sandy silt to clayey silt      15.000
 66.93       21.5      0.512      24.19       6  sandy silt to clayey silt       9.000
 67.09       18.5      0.287      64.45       6  sandy silt to clayey silt       7.000
 67.26       14.7      0.225     103.14       5  clayey silt to silty clay       7.000
 67.42       13.1      0.256     108.12       5  clayey silt to silty clay       7.000
 67.59       13.1      0.225      81.24       5  clayey silt to silty clay       6.000
 67.75       13.1      0.236      89.77       5  clayey silt to silty clay       6.000
 67.91       13.5      0.256     105.28       5  clayey silt to silty clay       7.000
 68.08       14.3      0.297      94.47       5  clayey silt to silty clay       7.000
 68.24       13.3      0.297      92.76       5  clayey silt to silty clay       6.000
 68.41       12.3      0.246      99.16       5  clayey silt to silty clay       6.000
 68.57       11.9      0.236     101.15       5  clayey silt to silty clay       6.000
 68.73       11.6      0.225     102.86       5  clayey silt to silty clay       6.000
 68.90       11.7      0.215     100.44       5  clayey silt to silty clay       6.000
 69.06       11.6      0.215     101.86       5  clayey silt to silty clay       6.000
 69.23       11.6      0.215     101.58       5  clayey silt to silty clay       6.000
 69.39       11.5      0.225     101.86       5  clayey silt to silty clay       6.000
 69.55       11.9      0.246     103.00       5  clayey silt to silty clay       6.000
 69.72       11.6      0.256     101.29       5  clayey silt to silty clay       6.000
 69.88       12.1      0.266     101.86       5  clayey silt to silty clay       6.000
 70.05       12.2      0.277     101.01       5  clayey silt to silty clay       6.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 70.21       11.9      0.297     101.15       5  clayey silt to silty clay       6.000
 70.37       11.9      0.287     104.71       5  clayey silt to silty clay       6.000
 70.54       12.2      0.277     104.57       5  clayey silt to silty clay       6.000
 70.70       11.7      0.287      99.59       5  clayey silt to silty clay       6.000
 70.87       12.1      0.266     100.44       5  clayey silt to silty clay       6.000
 71.03       13.1      0.348     101.01       5  clayey silt to silty clay       6.000
 71.19       11.3      0.348      16.93       4     silty clay to clay           8.000
 71.36       12.2      0.338      96.46       4     silty clay to clay           8.000
 71.52       12.0      0.359      96.74       4     silty clay to clay           8.000
 71.69       12.1      0.348      97.74       4     silty clay to clay           8.000
 71.85       11.4      0.307      97.17       4     silty clay to clay           7.000
 72.01       11.0      0.287      99.45       4     silty clay to clay           7.000
 72.18       11.5      0.287     105.56       5  clayey silt to silty clay       6.000
 72.34       12.8      0.328     111.68       4     silty clay to clay           8.000
 72.51       15.1      0.522     115.38       5  clayey silt to silty clay       8.000
 72.67       23.6      0.543      56.62       5  clayey silt to silty clay       8.000
 72.83       14.4      0.451      65.16       5  clayey silt to silty clay       8.000
 73.00       13.2      0.359      80.38       4     silty clay to clay           8.000
 73.16       12.1      0.338      93.04       5  clayey silt to silty clay       6.000
 73.33       13.1      0.338     104.14       5  clayey silt to silty clay       6.000
 73.49       12.6      0.348     100.16       4     silty clay to clay           8.000
 73.65       11.6      0.338      99.02       4     silty clay to clay           8.000
 73.82       11.8      0.440      97.45       5  clayey silt to silty clay       9.000
 73.98       30.0      0.481      86.93       5  clayey silt to silty clay       9.000
 74.15       15.7      0.471      31.87       5  clayey silt to silty clay       9.000
 74.31       11.9      0.246      45.67       5  clayey silt to silty clay       7.000
 74.48       13.2      0.256      50.65       5  clayey silt to silty clay       6.000
 74.64       12.7      0.225      67.01       5  clayey silt to silty clay       6.000
 74.80       10.9      0.236      80.38       5  clayey silt to silty clay       6.000
 74.97       11.2      0.205      94.18       5  clayey silt to silty clay       5.000
 75.13       10.8      0.205      96.32       5  clayey silt to silty clay       5.000
 75.30       11.3      0.205     102.15       5  clayey silt to silty clay       5.000
 75.46       11.7      0.215      80.95       5  clayey silt to silty clay       5.000
 75.62       11.3      0.215      95.18       5  clayey silt to silty clay       6.000
 75.79       12.1      0.246     102.29       5  clayey silt to silty clay       6.000
 75.95       12.1      0.266     100.30       5  clayey silt to silty clay       6.000
 76.12       12.0      0.277     104.42       5  clayey silt to silty clay       6.000
 76.28       13.1      0.338     109.26       5  clayey silt to silty clay       6.000
 76.44       14.6      0.440     113.10       5  clayey silt to silty clay       7.000
 76.61       16.2      0.502     110.83       5  clayey silt to silty clay       8.000
 76.77       16.4      0.502     106.70       5  clayey silt to silty clay       8.000
 76.94       15.4      0.440     105.85       5  clayey silt to silty clay       7.000
 77.10       14.8      0.399     112.11       5  clayey silt to silty clay       7.000
 77.26       14.7      0.399     116.23       5  clayey silt to silty clay       7.000
 77.43       14.5      0.369     112.68       5  clayey silt to silty clay       7.000
 77.59       13.6      0.307     101.01       5  clayey silt to silty clay       7.000
 77.76       12.6      0.277     109.55       5  clayey silt to silty clay       6.000
 77.92       12.5      0.266     116.23       5  clayey silt to silty clay       6.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 78.08       12.2      0.287     110.83       5  clayey silt to silty clay       6.000
 78.25       12.0      0.277     108.41       5  clayey silt to silty clay       6.000
 78.41       12.2      0.297     109.55       5  clayey silt to silty clay       6.000
 78.58       12.4      0.297     107.55       5  clayey silt to silty clay       6.000
 78.74       12.4      0.297     104.42       5  clayey silt to silty clay       6.000
 78.90       12.4      0.297     104.00       5  clayey silt to silty clay       6.000
 79.07       12.2      0.277     103.29       5  clayey silt to silty clay       6.000
 79.23       11.8      0.215      99.87       5  clayey silt to silty clay       6.000
 79.40       11.0      0.174      99.16       5  clayey silt to silty clay       5.000
 79.56       10.7      0.174     105.14       5  clayey silt to silty clay       5.000
 79.72       11.5      0.215     104.85       5  clayey silt to silty clay       6.000
 79.89       13.4      0.440     102.58       5  clayey silt to silty clay       7.000
 80.05       20.9      0.369      36.42       5  clayey silt to silty clay       7.000
 80.22       11.7      0.277      36.71       5  clayey silt to silty clay       7.000
 80.38       11.1      0.154      55.20       5  clayey silt to silty clay       5.000
 80.54       11.4      0.195      71.42       5  clayey silt to silty clay       5.000
 80.71       11.4      0.236      97.60       5  clayey silt to silty clay       6.000
 80.87       14.3      0.338     105.28       5  clayey silt to silty clay       6.000
 81.04       14.8      0.492      75.54       6  sandy silt to clayey silt       8.000
 81.20       37.4      0.481      71.42       7  silty sand to sandy silt       12.000
 81.36       63.5      0.615      12.24       7  silty sand to sandy silt       16.000
 81.53       54.2      0.840      13.80       7  silty sand to sandy silt       18.000
 81.69       48.9      0.840      16.22       7  silty sand to sandy silt       15.000
 81.86       37.6      0.748       8.25       6  sandy silt to clayey silt      13.000
 82.02       17.1      0.594       9.67       5  clayey silt to silty clay      11.000
 82.19       16.5      0.522      15.93       5  clayey silt to silty clay      11.000
 82.35       33.4      0.707      20.49       5  clayey silt to silty clay      12.000
 82.51       23.5      0.727      33.29       6  sandy silt to clayey silt      10.000
 82.68       22.5      0.522      34.86       5  clayey silt to silty clay       9.000
 82.84       12.6      0.348      36.85       5  clayey silt to silty clay       8.000
 83.01       12.0      0.184      43.53       5  clayey silt to silty clay       6.000
 83.17       12.5      0.236      50.79       5  clayey silt to silty clay       6.000
 83.33       13.3      0.266      58.47       5  clayey silt to silty clay       6.000
 83.50       14.7      0.338      66.44       5  clayey silt to silty clay       7.000
 83.66       14.0      0.359      73.84       5  clayey silt to silty clay       7.000
 83.83       13.4      0.389      96.88       5  clayey silt to silty clay       7.000
 83.99       13.7      0.399     102.15       5  clayey silt to silty clay       7.000
 84.15       14.1      0.389     106.99       5  clayey silt to silty clay       7.000
 84.32       14.5      0.369     109.97       5  clayey silt to silty clay       7.000
 84.48       15.0      0.359     116.52       5  clayey silt to silty clay       7.000
 84.65       15.2      0.348     120.93       5  clayey silt to silty clay       7.000
 84.81       15.4      0.399     126.90       5  clayey silt to silty clay       7.000
 84.97       15.8      0.399     122.78       5  clayey silt to silty clay       7.000
 85.14       15.3      0.328     116.52       4     silty clay to clay          10.000
 85.30       15.6      0.738     126.48       5  clayey silt to silty clay      10.000
 85.47       29.0      0.881     106.84       4     silty clay to clay          13.000
 85.63       17.6      0.799      53.49       5  clayey silt to silty clay      10.000
 85.79       13.7      0.328      76.82       4     silty clay to clay           9.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 85.96       13.0      0.236      87.78       5  clayey silt to silty clay       6.000
 86.12       12.4      0.215      99.16       5  clayey silt to silty clay       6.000
 86.29       12.9      0.277     107.27       5  clayey silt to silty clay       6.000
 86.45       13.8      0.297     108.69       5  clayey silt to silty clay       6.000
 86.61       13.8      0.297      92.47       5  clayey silt to silty clay       7.000
 86.78       14.3      0.256      69.00       5  clayey silt to silty clay       6.000
 86.94       12.0      0.246      69.57       5  clayey silt to silty clay       6.000
 87.11       12.0      0.215     101.72       5  clayey silt to silty clay       6.000
 87.27       11.5      0.184     106.13       5  clayey silt to silty clay       6.000
 87.43       11.2      0.164     110.26       5  clayey silt to silty clay       5.000
 87.60       11.7      0.164     108.41       5  clayey silt to silty clay       6.000
 87.76       11.6      0.184     107.27       5  clayey silt to silty clay       6.000
 87.93       12.5      0.205     112.68       5  clayey silt to silty clay       6.000
 88.09       11.2      0.205     102.29       5  clayey silt to silty clay       6.000
 88.25       11.7      0.184     110.68       5  clayey silt to silty clay       6.000
 88.42       12.3      0.184     115.95       5  clayey silt to silty clay       6.000
 88.58       11.7      0.195     110.12       5  clayey silt to silty clay       6.000
 88.75       12.1      0.184     119.65       5  clayey silt to silty clay       6.000
 88.91       12.0      0.205     115.66       5  clayey silt to silty clay       6.000
 89.07       11.9      0.246     114.38       5  clayey silt to silty clay       6.000
 89.24       12.9      0.287     112.25       5  clayey silt to silty clay       6.000
 89.40       13.0      0.348     104.00       5  clayey silt to silty clay       6.000
 89.57       13.6      0.369     104.28       5  clayey silt to silty clay       6.000
 89.73       13.8      0.348      98.88       5  clayey silt to silty clay       7.000
 89.90       13.9      0.410     115.09       5  clayey silt to silty clay       7.000
 90.06       13.8      0.430     106.13       4     silty clay to clay           9.000
 90.22       13.5      0.451      95.60       4     silty clay to clay           9.000
 90.39       13.9      0.492      98.17       4     silty clay to clay           9.000
 90.55       13.3      0.512      86.93       4     silty clay to clay           9.000
 90.72       13.3      0.553      85.65       0       <out of range>             0.000
 90.88       14.2     -32768      86.36       0       <out of range>             0.000
 91.04       14.3     -32768      79.53       0       <out of range>             0.000
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 Data File:CP-DC04-2                      08-24-04 09:58 
  Operator:Jorge Wichy                     Location:R.G. Arecibo, P.R.
   Cone ID:4CH + SEIS                    Job Number:3006-03         
  Customer:Geoconsult                         Units:English

 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

  0.16        0.7      0.000      -0.57       0       <out of range>             0.000
  0.33        2.1      0.000      -0.71       0       <out of range>             0.000
  0.49        2.4      0.000      -0.71       0       <out of range>             0.000
  0.66        1.7      0.000      -0.71       0       <out of range>             0.000
  0.82        1.5      0.000      -0.71       0       <out of range>             0.000
  0.98        0.9      0.000      -0.57       0       <out of range>             0.000
  1.15        0.9      0.000      -0.57       0       <out of range>             0.000
  1.31        0.7      0.000      -0.71       0       <out of range>             0.000
  1.48        0.6     -0.010      -0.71       0       <out of range>             0.000
  1.64        0.7      0.000      -0.57       0       <out of range>             0.000
  1.80        0.2      0.000      -0.85       0       <out of range>             0.000
  1.97        0.3      0.000      -0.85       0       <out of range>             0.000
  2.13        0.7      0.000      -0.71       0       <out of range>             0.000
  2.30        0.9      0.000      -0.57       0       <out of range>             0.000
  2.46        0.2      0.000      -0.71       0       <out of range>             0.000
  2.62        0.6      0.000      -0.71       2      organic material            1.000
  2.79        1.0      0.031      -0.85       0       <out of range>             0.000
  2.95        2.6      0.676      -0.85       3            clay                  8.000
  3.12       20.0      1.157      -0.71       3            clay                 13.000
  3.28       19.1      1.434       1.42       3            clay                 18.000
  3.44       17.0      1.311       1.42       3            clay                 17.000
  3.61       15.9      1.229       0.85       3            clay                 15.000
  3.77       15.4      1.137       1.00       3            clay                 15.000
  3.94       15.1      1.209       0.85       3            clay                 14.000
  4.10       14.8      1.168       0.43       3            clay                 14.000
  4.27       14.6      1.065       0.57       3            clay                 14.000
  4.43       13.7      1.004       0.43       3            clay                 13.000
  4.59       13.2      0.994       0.43       3            clay                 12.000
  4.76       11.6      0.973       1.00       3            clay                 12.000
  4.92       11.9      0.860       0.71       3            clay                 11.000
  5.09       11.6      0.901       0.71       3            clay                 11.000
  5.25       12.1      0.840       1.71       3            clay                 11.000
  5.41       11.8      0.809       1.71       3            clay                 11.000
  5.58       11.7      0.778       2.13       3            clay                 11.000
  5.74       12.3      0.809       3.13       3            clay                 12.000
  5.91       12.1      0.912       3.41       3            clay                 12.000
  6.07       12.2      0.942       3.41       3            clay                 12.000
  6.23       11.8      0.850       2.85       3            clay                 11.000
  6.40        9.7      0.778       2.56       3            clay                 10.000
  6.56        8.3      0.727       1.56       3            clay                  8.000
  6.73        7.4      0.512       0.28       3            clay                  7.000
  6.89        6.8      0.297       0.43       3            clay                  6.000
  7.05        6.1      0.348       1.71       3            clay                  6.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

  7.22        7.5      0.471       3.70       3            clay                  7.000
  7.38        9.3      0.584       4.84       3            clay                  8.000
  7.55        9.0      0.533       5.26       3            clay                  9.000
  7.71        8.6      0.615       5.55       3            clay                  8.000
  7.87        8.7      0.635      12.80       3            clay                  9.000
  8.04        9.7      0.656      10.53       3            clay                  9.000
  8.20        8.4      0.615       8.68       3            clay                  8.000
  8.37        7.5      0.533       7.54       3            clay                  7.000
  8.53        6.5      0.410       6.40       3            clay                  6.000
  8.69        4.8      0.277       6.40       3            clay                  5.000
  8.86        5.2      0.215       7.68       3            clay                  5.000
  9.02        5.3      0.195       9.82       3            clay                  5.000
  9.19        5.5      0.184      11.95       3            clay                  5.000
  9.35        5.5      0.225      16.65       3            clay                  5.000
  9.51        5.9      0.266      21.77       3            clay                  6.000
  9.68        6.1      0.307      21.06       3            clay                  6.000
  9.84        5.6      0.225      16.93       3            clay                  5.000
 10.01        5.5      0.164      19.21       3            clay                  5.000
 10.17        5.5      0.164      23.33       3            clay                  5.000
 10.33        5.1      0.143      25.89       3            clay                  5.000
 10.50        5.6      0.164      30.02       3            clay                  5.000
 10.66        5.7      0.225      31.30       3            clay                  5.000
 10.83        5.8      0.246      29.31       3            clay                  6.000
 10.99        5.9      0.266      25.75       3            clay                  6.000
 11.15        7.7      0.277      26.46       3            clay                  7.000
 11.32        7.5      0.328      26.60       3            clay                  7.000
 11.48        8.1      0.399      25.32       3            clay                  7.000
 11.65        7.7      0.399      23.90       3            clay                  7.000
 11.81        7.3      0.338      23.62       3            clay                  7.000
 11.98        7.0      0.297      25.04       3            clay                  7.000
 12.14        7.0      0.287      28.17       3            clay                  7.000
 12.30        7.1      0.338      31.16       3            clay                  7.000
 12.47        8.7      0.410      33.01       3            clay                  8.000
 12.63        9.1      0.481      28.74       3            clay                  8.000
 12.80        8.7      0.420      28.31       3            clay                  8.000
 12.96        8.6      0.379      27.60       3            clay                  8.000
 13.12        8.6      0.451      28.60       3            clay                  8.000
 13.29        8.3      0.502      28.88       3            clay                  8.000
 13.45        8.6      0.389      25.61       3            clay                  8.000
 13.62        7.8      0.287      27.17       3            clay                  7.000
 13.78        6.7      0.246      31.01       3            clay                  7.000
 13.94        6.6      0.195      37.42       3            clay                  6.000
 14.11        6.5      0.256      38.98       3            clay                  6.000
 14.27        6.7      0.277      43.25       3            clay                  7.000
 14.44        7.9      0.297      33.01       3            clay                  7.000
 14.60        7.1      0.277      31.58       3            clay                  7.000
 14.76        7.4      0.277      35.71       3            clay                  7.000
 14.93        7.6      0.318      32.58       3            clay                  7.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 15.09        8.0      0.338      32.58       3            clay                  7.000
 15.26        7.7      0.359      32.44       3            clay                  8.000
 15.42        8.3      0.379      33.43       3            clay                  8.000
 15.58        7.6      0.369      33.43       3            clay                  7.000
 15.75        7.3      0.318      32.44       3            clay                  7.000
 15.91        7.1      0.307      33.58       3            clay                  7.000
 16.08        8.0      0.359      36.85       3            clay                  8.000
 16.24        8.4      0.338      33.86       3            clay                  8.000
 16.40        7.8      0.297      38.27       3            clay                  8.000
 16.57        8.1      0.359      38.27       3            clay                  8.000
 16.73        7.9      0.379      37.84       3            clay                  8.000
 16.90        8.8      0.369      36.71       3            clay                  8.000
 17.06        8.4      0.359      38.84       3            clay                  8.000
 17.22        8.1      0.328      41.68       3            clay                  8.000
 17.39        8.1      0.277      41.26       3            clay                  8.000
 17.55        8.6      0.318      46.52       3            clay                  8.000
 17.72        9.1      0.348      43.39       3            clay                  9.000
 17.88        9.1      0.328      44.81       3            clay                  8.000
 18.04        8.3      0.277      44.10       3            clay                  8.000
 18.21        7.8      0.410      44.10       4     silty clay to clay           7.000
 18.37       15.8      0.359      52.50       6  sandy silt to clayey silt      10.000
 18.54       53.8      0.338      13.23       7  silty sand to sandy silt       13.000
 18.70       55.8      0.318      -3.41       7  silty sand to sandy silt       15.000
 18.86       32.0      0.420      -4.55       7  silty sand to sandy silt       11.000
 19.03       15.8      0.430      -2.99       5  clayey silt to silty clay       9.000
 19.19       11.6      0.379       9.82       4     silty clay to clay           8.000
 19.36        9.9      0.399      17.50       3            clay                 10.000
 19.52        9.4      0.410      26.60       3            clay                  9.000
 19.69        9.0      0.420      34.57       3            clay                  9.000
 19.85        9.0      0.410      34.43       3            clay                  9.000
 20.01        8.7      0.348      36.42       3            clay                  8.000
 20.18        8.4      0.328      45.24       3            clay                  8.000
 20.34        8.9      0.379      51.07       3            clay                  8.000
 20.51        8.8      0.379      50.08       3            clay                  8.000
 20.67        8.2      0.379      40.40       3            clay                  8.000
 20.83        7.6      0.338      34.29       3            clay                  7.000
 21.00        6.1      0.307      30.73       3            clay                  6.000
 21.16        5.9      0.266      33.29       3            clay                  6.000
 21.33        6.2      0.246      34.57       3            clay                  6.000
 21.49        5.5      0.195      35.85       3            clay                  5.000
 21.65        5.3      0.205      40.69       3            clay                  6.000
 21.82        6.8      0.246      42.40       3            clay                  6.000
 21.98        6.7      0.277      35.99       3            clay                  6.000
 22.15        6.2      0.287      35.14       3            clay                  6.000
 22.31        6.2      0.266      35.28       3            clay                  6.000
 22.47        6.1      0.215      35.71       3            clay                  6.000
 22.64        6.1      0.205      39.27       3            clay                  6.000
 22.80        6.1      0.246      44.25       3            clay                  6.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 22.97        7.0      0.297      36.85       3            clay                  6.000
 23.13        7.2      0.266      35.85       3            clay                  7.000
 23.29        6.6      0.215      33.86       3            clay                  6.000
 23.46        6.2      0.154      41.40       3            clay                  6.000
 23.62        5.6      0.154      43.96       3            clay                  6.000
 23.79        5.7      0.164      44.53       3            clay                  5.000
 23.95        5.9      0.154      46.24       4     silty clay to clay           4.000
 24.11        7.0      0.154      44.81       4     silty clay to clay           4.000
 24.28        6.3      0.123      42.11       4     silty clay to clay           4.000
 24.44        6.0      0.113      44.96       4     silty clay to clay           4.000
 24.61        5.7      0.123      46.38       4     silty clay to clay           4.000
 24.77        5.3      0.154      44.10       3            clay                  5.000
 24.93        6.0      0.154      43.68       3            clay                  5.000
 25.10        5.2      0.154      41.26       3            clay                  5.000
 25.26        5.7      0.154      40.55       3            clay                  5.000
 25.43        5.1      0.143      40.55       3            clay                  5.000
 25.59        5.7      0.123      40.69       3            clay                  5.000
 25.75        5.2      0.123      42.96       4     silty clay to clay           3.000
 25.92        4.9      0.123      44.81       3            clay                  5.000
 26.08        5.4      0.123      41.97       3            clay                  5.000
 26.25        4.9      0.113      43.53       4     silty clay to clay           3.000
 26.41        5.3      0.113      43.11       3            clay                  5.000
 26.57        4.8      0.123      43.39       3            clay                  5.000
 26.74        5.0      0.123      43.25       3            clay                  5.000
 26.90        5.4      0.133      43.11       3            clay                  5.000
 27.07        4.9      0.143      41.97       3            clay                  5.000
 27.23        5.1      0.154      41.97       3            clay                  5.000
 27.40        5.2      0.143      42.40       3            clay                  5.000
 27.56        5.1      0.143      39.69       3            clay                  5.000
 27.72        5.0      0.133      43.53       3            clay                  5.000
 27.89        5.2      0.133      43.82       3            clay                  5.000
 28.05        4.7      0.133      43.68       3            clay                  5.000
 28.22        5.7      0.113      42.25       4     silty clay to clay           3.000
 28.38        5.8      0.102      37.27       4     silty clay to clay           3.000
 28.54        4.8      0.102      42.25       3            clay                  5.000
 28.71        5.5      0.195      45.81       4     silty clay to clay           5.000
 28.87       15.6      0.246      35.57       5  clayey silt to silty clay       8.000
 29.04       28.7      0.410       1.14       6  sandy silt to clayey silt       7.000
 29.20       12.8      0.338       3.70       5  clayey silt to silty clay       8.000
 29.36        7.8      0.236      10.39       4     silty clay to clay           6.000
 29.53        6.9      0.123      29.16       4     silty clay to clay           4.000
 29.69        6.2      0.113      11.67       4     silty clay to clay           4.000
 29.86        5.1      0.123      26.46       4     silty clay to clay           4.000
 30.02        5.6      0.143      38.41       4     silty clay to clay           4.000
 30.18        9.0      0.164      44.25       4     silty clay to clay           5.000
 30.35        7.5      0.195      25.75       4     silty clay to clay           5.000
 30.51        6.5      0.277      36.85       3            clay                  8.000
 30.68       10.6      0.297      50.65       5  clayey silt to silty clay       6.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 30.84       19.4      0.277       0.14       5  clayey silt to silty clay       6.000
 31.00       10.0      0.225       1.42       5  clayey silt to silty clay       6.000
 31.17        6.7      0.143       8.25       4     silty clay to clay           5.000
 31.33        6.5      0.143      18.49       4     silty clay to clay           4.000
 31.50        6.9      0.174      33.43       4     silty clay to clay           4.000
 31.66        7.3      0.174      45.53       4     silty clay to clay           4.000
 31.82        6.2      0.164      50.65       4     silty clay to clay           4.000
 31.99        5.9      0.164      50.51       4     silty clay to clay           4.000
 32.15        6.8      0.164      51.93       3            clay                  6.000
 32.32        6.9      0.215      50.65       3            clay                  7.000
 32.48        8.6      0.369      43.96       3            clay                  9.000
 32.64       11.7      0.502      29.31       3            clay                 11.000
 32.81       14.7      0.553      11.10       3            clay                 12.000
 32.97       11.6      0.533       9.67       3            clay                 12.000
 33.14       11.3      0.461      16.65       3            clay                 11.000
 33.30       13.0      0.348      14.08       3            clay                 10.000
 33.46        7.2      0.287      18.78       4     silty clay to clay           6.000
 33.63        6.7      0.205      31.30       3            clay                  7.000
 33.79        7.4      0.246      42.68       3            clay                  7.000
 33.96        8.4      0.215      47.52       3            clay                  7.000
 34.12        6.5      0.195      38.13       4     silty clay to clay           4.000
 34.28        6.3      0.123      51.50       4     silty clay to clay           4.000
 34.45        6.8      0.133      56.34       4     silty clay to clay           4.000
 34.61        6.7      0.133      53.21       4     silty clay to clay           4.000
 34.78        6.9      0.113      54.49       4     silty clay to clay           4.000
 34.94        6.5      0.102      52.50       4     silty clay to clay           4.000
 35.10        6.1      0.092      54.77       1   sensitive fine grained         3.000
 35.27        6.4      0.092      54.35       1   sensitive fine grained         3.000
 35.43        6.7      0.092      51.36       1   sensitive fine grained         3.000
 35.60        7.0      0.102      50.51       5  clayey silt to silty clay       3.000
 35.76        7.0      0.113      49.79       5  clayey silt to silty clay       3.000
 35.93        7.1      0.113      54.49       4     silty clay to clay           4.000
 36.09        6.6      0.133      53.49       4     silty clay to clay           4.000
 36.25        6.5      0.143      57.19       4     silty clay to clay           4.000
 36.42        6.6      0.154      54.20       4     silty clay to clay           4.000
 36.58        7.1      0.154      53.07       4     silty clay to clay           5.000
 36.75        7.4      0.143      54.49       4     silty clay to clay           5.000
 36.91        7.0      0.082      55.48       4     silty clay to clay           4.000
 37.07        6.7      0.123      56.48       4     silty clay to clay           5.000
 37.24        7.5      0.236      50.79       5  clayey silt to silty clay       6.000
 37.40       20.9      0.297      37.56       6  sandy silt to clayey silt       7.000
 37.57       30.1      0.471       5.83       6  sandy silt to clayey silt       9.000
 37.73       23.1      0.492       6.69       6  sandy silt to clayey silt       9.000
 37.89       14.3      0.492      14.37       5  clayey silt to silty clay       8.000
 38.06       14.7      0.399      25.18       4     silty clay to clay           9.000
 38.22       14.6      0.420      27.46       5  clayey silt to silty clay       9.000
 38.39       24.7      0.481      28.03       6  sandy silt to clayey silt       9.000
 38.55       33.5      0.461       6.40       6  sandy silt to clayey silt      12.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 38.71       32.3      0.461       0.71       6  sandy silt to clayey silt      12.000
 38.88       24.4      0.574      -2.99       6  sandy silt to clayey silt       9.000
 39.04       12.2      0.451      -3.27       5  clayey silt to silty clay       9.000
 39.21       18.0      0.338      -1.00       5  clayey silt to silty clay       7.000
 39.37       15.5      0.338      -0.14       5  clayey silt to silty clay       7.000
 39.53       10.2      0.215       2.99       5  clayey silt to silty clay       5.000
 39.70        7.6      0.184       8.96       4     silty clay to clay           5.000
 39.86        7.0      0.164      12.95       4     silty clay to clay           5.000
 40.03        7.5      0.164      17.21       4     silty clay to clay           5.000
 40.19        7.4      0.154      20.91       4     silty clay to clay           5.000
 40.35        6.9      0.143      25.75       4     silty clay to clay           4.000
 40.52        6.8      0.133      42.25       4     silty clay to clay           4.000
 40.68        6.2      0.143      49.37       4     silty clay to clay           4.000
 40.85        7.6      0.143      50.08       4     silty clay to clay           5.000
 41.01        8.2      0.154      49.79       4     silty clay to clay           5.000
 41.17        7.7      0.164      49.37       4     silty clay to clay           5.000
 41.34        7.3      0.164      49.94       4     silty clay to clay           5.000
 41.50        9.6      0.225      54.35       5  clayey silt to silty clay       5.000
 41.67       12.3      0.225      21.91       4     silty clay to clay           6.000
 41.83        8.1      0.266      22.05       4     silty clay to clay           6.000
 41.99        7.6      0.225      26.18       3            clay                  8.000
 42.16        8.6      0.338      29.88       3            clay                 12.000
 42.32       22.9      1.004      22.48       5  clayey silt to silty clay      12.000
 42.49       44.3      1.188      22.34       5  clayey silt to silty clay      14.000
 42.65       19.8      0.850      20.63       5  clayey silt to silty clay      12.000
 42.81       10.0      0.379      19.06       3            clay                 12.000
 42.98        7.2      0.174      32.58       4     silty clay to clay           5.000
 43.14        7.4      0.123      40.26       4     silty clay to clay           5.000
 43.31        6.9      0.133      40.69       5  clayey silt to silty clay       3.000
 43.47        7.2      0.102      41.83       4     silty clay to clay           4.000
 43.64        6.5      0.154      48.51       5  clayey silt to silty clay       4.000
 43.80       10.1      0.133      36.85       5  clayey silt to silty clay       4.000
 43.96        9.6      0.184      22.91       4     silty clay to clay           6.000
 44.13        7.4      0.338      35.85       4     silty clay to clay           7.000
 44.29       16.1      0.553      53.49       4     silty clay to clay          10.000
 44.46       21.8      0.768      40.55       4     silty clay to clay          12.000
 44.62       17.0      0.707      34.14       4     silty clay to clay          10.000
 44.78        7.7      0.348      31.73       3            clay                  9.000
 44.95        4.6      0.205      29.45       3            clay                  6.000
 45.11        5.7      0.143      33.72       3            clay                  5.000
 45.28        4.8      0.123      34.71       3            clay                  5.000
 45.44        4.8      0.102      32.86       3            clay                  4.000
 45.60        4.3      0.092      35.99       3            clay                  4.000
 45.77        3.7      0.143      35.85       3            clay                  4.000
 45.93        5.7      0.215      29.16       3            clay                  4.000
 46.10        3.4      0.164      22.91       3            clay                  6.000
 46.26       10.2      0.154      22.48       3            clay                  8.000
 46.42       10.3      0.481      10.39       3            clay                  8.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 46.59        4.8      0.205      14.37       3            clay                  5.000
 46.75        1.2      0.051      11.52       3            clay                  2.000
 46.92        1.2      0.041      12.38       2      organic material            1.000
 47.08        1.1      0.010      17.64       1   sensitive fine grained         1.000
 47.24        1.6      0.010      18.92       1   sensitive fine grained         1.000
 47.41        3.9      0.041      15.93       1   sensitive fine grained         1.000
 47.57        2.2      0.031      14.51       1   sensitive fine grained         1.000
 47.74        1.3      0.041      16.22       1   sensitive fine grained         2.000
 47.90        7.6      0.041      16.08       3            clay                  3.000
 48.06        2.1      0.195      15.08       3            clay                  5.000
 48.23        5.8      0.184      15.65       3            clay                  5.000
 48.39        7.3      0.174      16.79       4     silty clay to clay           6.000
 48.56       13.8      0.236       3.27       4     silty clay to clay           9.000
 48.72       19.1      0.799       6.69       5  clayey silt to silty clay       9.000
 48.88       25.6      0.799      12.09       5  clayey silt to silty clay      12.000
 49.05       31.3      0.676       1.99       6  sandy silt to clayey silt      13.000
 49.21       45.8      0.399       5.55       7  silty sand to sandy silt       16.000
 49.38       70.4      0.318       9.53       7  silty sand to sandy silt       20.000
 49.54       73.6      1.157      12.80       7  silty sand to sandy silt       25.000
 49.70       93.9      2.714      11.24       7  silty sand to sandy silt       27.000
 49.87       87.5      2.049      11.24       7  silty sand to sandy silt       30.000
 50.03      101.8      2.110      15.51       7  silty sand to sandy silt       50.000
 50.20      285.1      5.746      15.51       7  silty sand to sandy silt       74.000
 50.36      306.6      6.873      16.08       7  silty sand to sandy silt       76.000
 50.52      119.8      6.545      -1.42       6  sandy silt to clayey silt      70.000
 50.69      118.6      3.688      -5.41       6  sandy silt to clayey silt      53.000
 50.85      173.1      4.886     -10.53       6  sandy silt to clayey silt      58.000
 51.02      159.8      4.794     -11.81       6  sandy silt to clayey silt      60.000
 51.18      135.3      6.095     -12.09       6  sandy silt to clayey silt      57.000
 51.35      154.1      4.999     -12.09      12   sand to clayey sand (*)       68.000
 51.51      136.2      5.367     -12.24      12   sand to clayey sand (*)       63.000
 51.67      102.7      4.876     -12.09      11 very stiff fine grained (*)    104.000
 51.84       86.7      4.948     -11.81      11 very stiff fine grained (*)     94.000
 52.00      106.4      4.282     -12.09      11 very stiff fine grained (*)     77.000
 52.17       47.9      3.432     -11.81      11 very stiff fine grained (*)     60.000
 52.33       34.0      2.274     -12.09       3            clay                 34.000
 52.49       24.5      1.813     -11.95       3            clay                 26.000
 52.66       23.4      1.567     -11.95       3            clay                 22.000
 52.82       22.4      1.393     -12.09       3            clay                 21.000
 52.99       20.7      1.065     -11.81       3            clay                 20.000
 53.15       19.5      1.055     -12.09       3            clay                 19.000
 53.31       20.6      0.881     -11.67       3            clay                 19.000
 53.48       20.5      1.065     -11.95       3            clay                 20.000
 53.64       21.3      1.035     -11.95       3            clay                 20.000
 53.81       22.0      1.117     -11.81       3            clay                 21.000
 53.97       23.5      0.912     -11.67       3            clay                 21.000
 54.13       20.9      1.055     -11.24       3            clay                 22.000
 54.30       24.6      1.516     -11.38       3            clay                 24.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 54.46       28.1      2.049     -11.24       3            clay                 28.000
 54.63       35.9      1.741     -11.24       4     silty clay to clay          24.000
 54.79       48.1      1.280     -11.52       5  clayey silt to silty clay      18.000
 54.95       26.9      0.973     -11.38       5  clayey silt to silty clay      15.000
 55.12       20.0      1.117     -10.95       3            clay                 22.000
 55.28       22.4      1.209     -10.67       3            clay                 23.000
 55.45       28.1      1.434     -10.39       3            clay                 24.000
 55.61       25.4      1.465     -10.10       3            clay                 26.000
 55.77       27.5      1.711      -9.82       3            clay                 27.000
 55.94       30.5      1.834      -9.25       3            clay                 32.000
 56.10       43.3      1.834      -9.11       3            clay                 35.000
 56.27       36.9      1.946      -9.11       3            clay                 37.000
 56.43       36.9      1.915      -9.11       3            clay                 32.000
 56.59       27.7      1.731      -8.54       3            clay                 29.000
 56.76       27.2      1.588      -8.54       3            clay                 26.000
 56.92       25.7      1.526      -7.97       3            clay                 25.000
 57.09       24.1      1.516      -7.68       3            clay                 26.000
 57.25       31.5      1.762      -7.11       3            clay                 28.000
 57.41       32.9      1.680      -6.83       3            clay                 30.000
 57.58       30.4      1.598      -6.26       3            clay                 28.000
 57.74       25.8      1.536      -3.98       3            clay                 28.000
 57.91       30.4      1.629      -3.13       3            clay                 28.000
 58.07       33.0      1.905      -3.27       3            clay                 30.000
 58.23       30.5      1.772      -3.56       3            clay                 28.000
 58.40       25.6      1.536      -3.27       3            clay                 25.000
 58.56       23.5      1.209      -2.99       3            clay                 23.000
 58.73       22.9      1.055      -1.85       3            clay                 22.000
 58.89       23.6      0.994      -1.00       3            clay                 22.000
 59.06       23.0      1.014       0.43       3            clay                 23.000
 59.22       26.5      1.280       3.13       4     silty clay to clay          18.000
 59.38       36.0      1.588       3.70       3            clay                 29.000
 59.55       28.6      1.547      -1.42       3            clay                 29.000
 59.71       27.0      1.188       1.56       3            clay                 26.000
 59.88       27.2      1.065       4.55       4     silty clay to clay          18.000
 60.04       29.1      1.106       3.27       4     silty clay to clay          19.000
 60.20       31.2      1.270       4.27       4     silty clay to clay          20.000
 60.37       32.9      1.793       6.83       3            clay                 33.000
 60.53       39.3      2.110       9.11       3            clay                 35.000
 60.70       37.6      2.274      10.39       3            clay                 36.000
 60.86       36.3      1.987      11.38       3            clay                 34.000
 61.02       31.9      1.567      14.08       3            clay                 32.000
 61.19       31.9      1.444      18.49       4     silty clay to clay          22.000
 61.35       40.0      1.598      22.19       4     silty clay to clay          24.000
 61.52       41.6      2.049      23.33       4     silty clay to clay          28.000
 61.68       50.0      2.837      29.59       3            clay                 53.000
 61.84       75.0      3.739      38.70      11 very stiff fine grained (*)     73.000
 62.01      104.6      5.265      73.27      11 very stiff fine grained (*)     84.000
 62.17       82.2      5.644       2.28      11 very stiff fine grained (*)     76.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 62.34       51.5      3.913      -6.40       3            clay                 56.000
 62.50       41.0      2.786       1.85       3            clay                 41.000
 62.66       36.8      2.417       4.41       3            clay                 36.000
 62.83       35.9      2.397       7.54       3            clay                 34.000
 62.99       34.6      2.254       7.68       3            clay                 34.000
 63.16       36.1      2.090       9.39       3            clay                 34.000
 63.32       37.2      2.161      12.38       3            clay                 36.000
 63.48       39.4      2.366      18.78       3            clay                 39.000
 63.65       45.9      2.387      31.58       4     silty clay to clay          27.000
 63.81       43.6      0.676      41.68       6  sandy silt to clayey silt      17.000
 63.98       43.2      0.676      41.54       6  sandy silt to clayey silt      15.000
 64.14       31.3      0.860     243.56       6  sandy silt to clayey silt      14.000
 64.30       31.8      0.932     243.71       5  clayey silt to silty clay      16.000
 64.47       36.1      1.086     267.32       5  clayey silt to silty clay      17.000
 64.63       38.7      1.536     165.74       5  clayey silt to silty clay      18.000
 64.80       38.0      1.659     143.12       4     silty clay to clay          24.000
 64.96       36.9      1.700     122.49       4     silty clay to clay          24.000
 65.12       37.9      1.793     116.38       5  clayey silt to silty clay      18.000
 65.29       38.7      0.963     126.62       5  clayey silt to silty clay      18.000
 65.45       38.7      0.912     123.77       6  sandy silt to clayey silt      14.000
 65.62       33.2      0.922     256.23       6  sandy silt to clayey silt      14.000
 65.78       40.7      1.311     231.19       5  clayey silt to silty clay      19.000
 65.94       43.7      1.629     150.66       5  clayey silt to silty clay      20.000
 66.11       40.0      1.844     138.71       4     silty clay to clay          27.000
 66.27       41.2      1.741     144.26       4     silty clay to clay          27.000
 66.44       47.2      1.813     158.34       5  clayey silt to silty clay      21.000
 66.60       42.8      1.823     114.10       5  clayey silt to silty clay      21.000
 66.77       39.9      1.700     108.55       4     silty clay to clay          26.000
 66.93       40.2      1.598     160.19       4     silty clay to clay          27.000
 67.09       47.3      2.284     154.79       4     silty clay to clay          30.000
 67.26       54.6      3.083      86.07       3            clay                 51.000
 67.42       58.1      3.462      79.24       3            clay                 52.000
 67.59       51.6      3.237      26.60       3            clay                 51.000
 67.75       50.2      3.063      91.91       3            clay                 50.000
 67.91       53.3      3.012      62.31       3            clay                 51.000
 68.08       56.3      3.278      56.91       3            clay                 50.000
 68.24       47.7      2.796       9.96       3            clay                 48.000
 68.41       45.0      1.803      47.66       5  clayey silt to silty clay      23.000
 68.57       53.2      1.157     109.40       7  silty sand to sandy silt       33.000
 68.73      216.0      2.110     199.89       7  silty sand to sandy silt       48.000
 68.90      181.1      5.337      97.31       7  silty sand to sandy silt       63.000
 69.06      192.3      7.928      -8.68      11 very stiff fine grained (*)    154.000
 69.23      110.1      7.508     -10.95      11 very stiff fine grained (*)    123.000
 69.39       83.4      6.576      -5.55      11 very stiff fine grained (*)     86.000
 69.55       77.5      6.105       0.57      11 very stiff fine grained (*)     75.000
 69.72       74.7      6.023       1.00      11 very stiff fine grained (*)     75.000
 69.88       83.5      5.327      -0.57      11 very stiff fine grained (*)     80.000
 70.05       93.1      5.736      -8.68      11 very stiff fine grained (*)     83.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 70.21       83.6      6.136     -10.10      11 very stiff fine grained (*)     81.000
 70.37       78.1      5.828      -9.96      11 very stiff fine grained (*)     81.000
 70.54       92.5      5.808      -9.67      11 very stiff fine grained (*)     83.000
 70.70       89.1      5.787      -9.53      11 very stiff fine grained (*)     86.000
 70.87       88.7      3.903      -9.53       5  clayey silt to silty clay      42.000
 71.03       88.1      0.000      -9.67       7  silty sand to sandy silt       32.000
 71.19      122.4      1.444      -7.11       6  sandy silt to clayey silt      24.000
 71.36      -23.8      2.735       9.11       5  clayey silt to silty clay      31.000
 71.52       95.9      3.667       7.11      11 very stiff fine grained (*)     57.000
 71.69      105.3      4.118      -1.85       6  sandy silt to clayey silt      38.000
 71.85       99.8      2.776      -9.25       6  sandy silt to clayey silt      39.000
 72.01       98.0      1.987      -9.96       7  silty sand to sandy silt       33.000
 72.18      116.5      1.465      -9.67       7  silty sand to sandy silt       38.000
 72.34      147.3      2.889      -9.82       7  silty sand to sandy silt       41.000
 72.51      124.4      4.579      24.61       7  silty sand to sandy silt       43.000
 72.67      136.8      0.850      -7.54       6  sandy silt to clayey silt      49.000
 72.83      120.4      5.101     -10.10       7  silty sand to sandy silt       53.000
 73.00      242.1      4.056      -3.70       7  silty sand to sandy silt       58.000
 73.16      185.5      4.917      -7.68       7  silty sand to sandy silt       70.000
 73.33      231.8      7.590       1.56      12   sand to clayey sand (*)       92.000
 73.49      161.1      8.277      -4.84      11 very stiff fine grained (*)    166.000
 73.65      128.1      7.027      -5.12      11 very stiff fine grained (*)    131.000
 73.82      120.2      2.028      -5.69       6  sandy silt to clayey silt      45.000
 73.98      107.9      3.933      -6.54       6  sandy silt to clayey silt      40.000
 74.15       88.0      5.327       4.69      11 very stiff fine grained (*)     84.000
 74.31       67.0      3.503      -4.98       6  sandy silt to clayey silt      44.000
 74.48      189.9      1.956      -7.26       8     sand to silty sand          40.000
 74.64      245.9      2.530      -8.96       9            sand                 40.000
 74.80      191.3      1.086     118.65       9            sand                 50.000
 74.97      351.5      2.417      29.73       9            sand                 50.000
 75.13      246.3      0.451      30.45       0       <out of range>             0.000
 75.30      357.4     -32768      24.90       0       <out of range>             0.000
 75.46      109.3     -32768      29.73       0       <out of range>             0.000
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 Data File:CP-DC04-3                      08-14-04 09:14 
  Operator:Jorge Wichy                     Location:R.G. Arecibo, P.R.
   Cone ID:4CH + SEIS                    Job Number:3006-03         
  Customer:Geoconsult                         Units:English

 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

  0.16        0.6      0.000      -0.14       0       <out of range>             0.000
  0.33        6.3      0.000       0.00       0       <out of range>             0.000
  0.49        8.9      0.000       0.00       0       <out of range>             0.000
  0.66       10.0     -0.010       0.00       0       <out of range>             0.000
  0.82       10.0      0.000      -0.14       0       <out of range>             0.000
  0.98        9.5      0.000      -0.43       0       <out of range>             0.000
  1.15        9.1      0.000      -0.43       0       <out of range>             0.000
  1.31        8.8     -0.010      -0.28       0       <out of range>             0.000
  1.48        7.9      0.000      -0.28       0       <out of range>             0.000
  1.64        6.3      0.000      -0.43       0       <out of range>             0.000
  1.80        5.8      0.000      -0.28       0       <out of range>             0.000
  1.97        5.6      0.000      -0.43       0       <out of range>             0.000
  2.13        5.8      0.000      -0.14       0       <out of range>             0.000
  2.30        6.1     -0.010      -0.28       0       <out of range>             0.000
  2.46        5.5      0.000      -0.14       0       <out of range>             0.000
  2.62        4.6      0.000      -0.28       0       <out of range>             0.000
  2.79        4.0      0.000      -0.14       0       <out of range>             0.000
  2.95        4.2     -0.010      -0.14       0       <out of range>             0.000
  3.12        4.1      0.000      -0.14       0       <out of range>             0.000
  3.28        4.1      0.000      -0.28       0       <out of range>             0.000
  3.44        3.9      0.000      -0.14       0       <out of range>             0.000
  3.61        4.1      0.000      -0.14       0       <out of range>             0.000
  3.77        4.9     -0.010      -0.14       0       <out of range>             0.000
  3.94        5.6     -0.010      -0.43       0       <out of range>             0.000
  4.10        6.1     -0.010      -0.28       0       <out of range>             0.000
  4.27        8.0     -0.010      -0.14       0       <out of range>             0.000
  4.43       10.3     -0.010      -0.28       0       <out of range>             0.000
  4.59       11.4     -0.010       0.14       6  sandy silt to clayey silt       4.000
  4.76       13.2      0.143      -0.14       6  sandy silt to clayey silt       5.000
  4.92       15.1      0.041       0.00       6  sandy silt to clayey silt       6.000
  5.09       14.8      0.092      -0.14       6  sandy silt to clayey silt       8.000
  5.25       30.8      0.563      -0.14       6  sandy silt to clayey silt       9.000
  5.41       22.1      0.072      -0.14       6  sandy silt to clayey silt       9.000
  5.58       14.5     -0.051      -0.14       6  sandy silt to clayey silt       7.000
  5.74       17.0      0.738       0.00       5  clayey silt to silty clay       8.000
  5.91       19.0      0.584       0.00       5  clayey silt to silty clay       8.000
  6.07       11.4     -0.082      -0.14       5  clayey silt to silty clay       7.000
  6.23       11.1      0.645       0.00       5  clayey silt to silty clay       8.000
  6.40       27.6      0.584       0.14       5  clayey silt to silty clay       8.000
  6.56       11.6      0.051      -0.14       6  sandy silt to clayey silt       6.000
  6.73       11.6     -0.072       0.00       6  sandy silt to clayey silt       5.000
  6.89       19.2      0.492       0.28       5  clayey silt to silty clay       8.000
  7.05       21.8      0.543       0.00       5  clayey silt to silty clay       9.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

  7.22       14.9      0.420       0.28       5  clayey silt to silty clay       8.000
  7.38       11.1      0.123       0.00       5  clayey silt to silty clay       6.000
  7.55       10.8     -0.020      -0.14       6  sandy silt to clayey silt       5.000
  7.71       14.3     -0.020       0.00       5  clayey silt to silty clay       8.000
  7.87       23.1      1.137       0.14       5  clayey silt to silty clay      12.000
  8.04       37.8      0.922       0.00       5  clayey silt to silty clay      12.000
  8.20       12.1      0.584       0.00       5  clayey silt to silty clay      10.000
  8.37       12.1      0.307       0.14       4     silty clay to clay           8.000
  8.53       15.8      0.359       0.00       5  clayey silt to silty clay       7.000
  8.69       13.8      0.256      -0.14       5  clayey silt to silty clay       7.000
  8.86       14.8      0.205       0.00       6  sandy silt to clayey silt       6.000
  9.02       15.4      0.164       0.14       6  sandy silt to clayey silt       6.000
  9.19       17.4      0.113       0.00       6  sandy silt to clayey silt       7.000
  9.35       19.2      0.041       0.00       7  silty sand to sandy silt        6.000
  9.51       20.6      0.082       0.00       7  silty sand to sandy silt        7.000
  9.68       22.7      0.031       0.00       7  silty sand to sandy silt        7.000
  9.84       21.1      0.020       0.00       7  silty sand to sandy silt        7.000
 10.01       21.1      0.031      -0.14       7  silty sand to sandy silt        6.000
 10.17       18.1      0.010       0.00       7  silty sand to sandy silt        6.000
 10.33       18.0      0.102      -0.14       6  sandy silt to clayey silt       7.000
 10.50       18.9      0.154      -0.14       6  sandy silt to clayey silt       7.000
 10.66       18.4      0.061       0.00       6  sandy silt to clayey silt       7.000
 10.83       16.6      0.010      -0.14       7  silty sand to sandy silt        6.000
 10.99       18.3      0.000      -0.14       7  silty sand to sandy silt        6.000
 11.15       21.5      0.020      -0.28       7  silty sand to sandy silt        7.000
 11.32       24.1      0.020      -0.28       7  silty sand to sandy silt        7.000
 11.48       24.8      0.020      -0.14       7  silty sand to sandy silt        8.000
 11.65       25.8      0.041       0.00       7  silty sand to sandy silt        8.000
 11.81       25.0     -0.010      -0.28       7  silty sand to sandy silt        8.000
 11.98       21.3     -0.010      -0.14       0       <out of range>             0.000
 12.14       19.4      0.010      -0.28       6  sandy silt to clayey silt       8.000
 12.30       18.6      0.512      -0.28       6  sandy silt to clayey silt       8.000
 12.47       21.8      0.287       0.00       6  sandy silt to clayey silt       7.000
 12.63       12.6      0.092       0.00       6  sandy silt to clayey silt       6.000
 12.80       12.9      0.164      -0.14       6  sandy silt to clayey silt       5.000
 12.96       16.0      0.195      -0.14       6  sandy silt to clayey silt       5.000
 13.12       14.1     -0.010      -0.28       6  sandy silt to clayey silt       5.000
 13.29       10.4      0.031      -0.14       7  silty sand to sandy silt        5.000
 13.45       26.1      0.000       0.00       6  sandy silt to clayey silt       5.000
 13.62        3.7      0.010      -0.43       6  sandy silt to clayey silt       4.000
 13.78        3.0      0.000      -0.43       1   sensitive fine grained         2.000
 13.94        3.7      0.010      -0.28       1   sensitive fine grained         2.000
 14.11        3.5      0.000      -0.43       1   sensitive fine grained         2.000
 14.27        3.8      0.000      -0.14       0       <out of range>             0.000
 14.44        3.6      0.000      -0.43       0       <out of range>             0.000
 14.60        4.3      0.000      -0.43       0       <out of range>             0.000
 14.76        4.3      0.000      -0.43       0       <out of range>             0.000
 14.93        4.8      0.000      -0.28       0       <out of range>             0.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 15.09        5.8      0.000      -0.28       1   sensitive fine grained         3.000
 15.26        6.1      0.010      -0.43       1   sensitive fine grained         3.000
 15.42        5.6      0.010      -0.57       1   sensitive fine grained         3.000
 15.58        4.6      0.000      -0.28       1   sensitive fine grained         2.000
 15.75        4.1      0.010      -0.28       1   sensitive fine grained         2.000
 15.91        3.2      0.010      -0.28       1   sensitive fine grained         2.000
 16.08        2.8      0.000      -0.14       1   sensitive fine grained         1.000
 16.24        3.0      0.010      -0.43       1   sensitive fine grained         1.000
 16.40        3.2      0.092      -0.28       3            clay                  4.000
 16.57        4.9      0.389      -0.28       3            clay                  7.000
 16.73       12.6      0.778      -0.28       3            clay                 11.000
 16.90       16.3      1.024       0.57       3            clay                 14.000
 17.06       15.3      1.045       0.43       3            clay                 15.000
 17.22       14.2      0.953       0.28       3            clay                 14.000
 17.39       13.9      0.789       0.71       3            clay                 13.000
 17.55       13.7      0.809       0.71       3            clay                 14.000
 17.72       15.8      0.901       1.28       3            clay                 15.000
 17.88       16.0      0.973       1.28       3            clay                 16.000
 18.04       16.8      1.014       1.28       3            clay                 16.000
 18.21       17.4      1.045       1.85       3            clay                 17.000
 18.37       18.1      1.086       1.71       3            clay                 17.000
 18.54       16.9      1.086       1.71       3            clay                 17.000
 18.70       17.8      1.065       1.85       3            clay                 17.000
 18.86       17.7      0.512       1.99       3            clay                 17.000
 19.03       17.5      1.045       1.99       3            clay                 15.000
 19.19       10.8      1.076       2.13       3            clay                 14.000
 19.36       16.9      1.055       2.85       3            clay                 14.000
 19.52       15.2      0.912       2.70       3            clay                 14.000
 19.69       13.0      0.727       2.99       3            clay                 12.000
 19.85        9.9      0.686       2.42       3            clay                 10.000
 20.01        9.3      0.584       2.42       3            clay                  8.000
 20.18        6.1      0.389       0.85       3            clay                  7.000
 20.34        5.7      0.338      -0.43       3            clay                  7.000
 20.51       10.8      0.389      -0.43       3            clay                  9.000
 20.67       12.1      0.543       0.57       3            clay                 11.000
 20.83       13.0      0.717       1.00       3            clay                 12.000
 21.00       12.5      0.830       1.71       3            clay                 13.000
 21.16       14.1      0.881       1.85       3            clay                 13.000
 21.33       13.3      0.830       1.85       3            clay                 13.000
 21.49       13.5      0.778       1.71       3            clay                 12.000
 21.65       11.4      0.738       1.85       3            clay                 11.000
 21.82        8.9      0.471       1.56       3            clay                  9.000
 21.98        8.2      0.379       1.56       3            clay                  9.000
 22.15       11.1      0.533       1.99       3            clay                 10.000
 22.31       12.2      0.686       3.13       3            clay                 11.000
 22.47       12.1      0.697       2.99       3            clay                 12.000
 22.64       12.5      0.717       5.41       3            clay                 12.000
 22.80       12.6      0.748       5.55       3            clay                 12.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 22.97       12.2      0.645       5.69       3            clay                 12.000
 23.13       12.7      0.604       5.83       3            clay                 12.000
 23.29       11.3      0.615       5.98       3            clay                 11.000
 23.46       11.4      0.645       6.40       3            clay                 11.000
 23.62       11.4      0.686       6.40       3            clay                 11.000
 23.79       11.3      0.656       6.54       3            clay                 11.000
 23.95       10.5      0.594       6.40       3            clay                 10.000
 24.11       10.1      0.584       6.26       3            clay                 10.000
 24.28        9.5      0.543       7.26       3            clay                  9.000
 24.44        9.5      0.522       7.26       3            clay                  9.000
 24.61        9.0      0.440       7.97       3            clay                  9.000
 24.77        8.3      0.389       8.39       3            clay                  8.000
 24.93        8.1      0.307       8.96       3            clay                  8.000
 25.10        7.8      0.328       9.67       3            clay                  8.000
 25.26        8.6      0.410      10.39       3            clay                  8.000
 25.43        8.8      0.430      11.10       3            clay                  9.000
 25.59        9.4      0.471      11.38       3            clay                  9.000
 25.75        9.9      0.543      12.24       3            clay                  9.000
 25.92       10.0      0.471      14.23       3            clay                  9.000
 26.08        8.6      0.348      13.66       3            clay                  8.000
 26.25        7.6      0.307      13.94       3            clay                  8.000
 26.41        7.4      0.318      16.08       3            clay                  7.000
 26.57        7.5      0.369      16.65       3            clay                  7.000
 26.74        8.2      0.430      17.21       3            clay                  8.000
 26.90        8.8      0.451      17.50       3            clay                  8.000
 27.07        8.6      0.420      16.36       3            clay                  8.000
 27.23        8.7      0.410      16.50       3            clay                  8.000
 27.40        8.4      0.389      18.07       3            clay                  8.000
 27.56        8.6      0.379      18.49       3            clay                  8.000
 27.72        8.9      0.369      19.35       3            clay                  8.000
 27.89        8.8      0.399      21.34       3            clay                  8.000
 28.05        8.8      0.389      22.19       3            clay                  8.000
 28.22        8.7      0.369      21.77       3            clay                  8.000
 28.38        8.5      0.338      20.77       3            clay                  8.000
 28.54        8.3      0.338      21.91       3            clay                  8.000
 28.71        8.5      0.369      24.19       3            clay                  8.000
 28.87        8.8      0.359      25.18       3            clay                  8.000
 29.04        8.9      0.399      25.75       3            clay                  9.000
 29.20        9.7      0.399      29.02       3            clay                  9.000
 29.36        9.1      0.379      29.88       3            clay                  9.000
 29.53        8.6      0.389      30.16       3            clay                  8.000
 29.69        8.5      0.399      28.31       3            clay                  8.000
 29.86        9.3      0.399      25.89       3            clay                  9.000
 30.02        9.3      0.379      24.61       3            clay                  9.000
 30.18        8.6      0.348      23.47       3            clay                  9.000
 30.35        8.7      0.369      24.04       3            clay                  9.000
 30.51        9.7      0.399      25.47       3            clay                  9.000
 30.68        8.9      0.399      24.19       3            clay                  9.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 30.84        8.6      0.369      22.48       3            clay                  8.000
 31.00        8.8      0.369      23.47       3            clay                  9.000
 31.17        9.2      0.399      23.47       3            clay                  9.000
 31.33       10.0      0.399      25.04       3            clay                  9.000
 31.50       10.0      0.399      26.04       3            clay                 10.000
 31.66       10.9      0.430      27.03       3            clay                 10.000
 31.82       10.4      0.430      27.74       3            clay                 10.000
 31.99        9.4      0.399      28.60       3            clay                  9.000
 32.15        9.6      0.328      29.73       3            clay                  9.000
 32.32       10.0      0.359      30.87       3            clay                 10.000
 32.48       10.2      0.348      38.13       3            clay                 10.000
 32.64       11.3      0.389      40.97       3            clay                 11.000
 32.81       11.8      0.451      43.39       4     silty clay to clay           8.000
 32.97       13.6      0.502      45.95       4     silty clay to clay           9.000
 33.14       15.0      0.553      46.95       4     silty clay to clay           9.000
 33.30       14.4      0.533      48.51       4     silty clay to clay           9.000
 33.46       13.6      0.512      49.79       4     silty clay to clay           9.000
 33.63       13.2      0.492      53.21       4     silty clay to clay           9.000
 33.79       13.6      0.502      57.19       4     silty clay to clay           9.000
 33.96       13.6      0.522      55.91       4     silty clay to clay           9.000
 34.12       12.8      0.481      52.07       3            clay                 12.000
 34.28       11.6      0.440      49.94       3            clay                 11.000
 34.45       10.5      0.399      50.08       3            clay                 10.000
 34.61        9.7      0.359      48.37       3            clay                 10.000
 34.78        9.7      0.359      48.23       3            clay                  9.000
 34.94        9.8      0.348      44.96       3            clay                  9.000
 35.10        9.1      0.297      42.68       3            clay                  9.000
 35.27        8.8      0.277      43.82       4     silty clay to clay           6.000
 35.43        8.5      0.246      45.53       4     silty clay to clay           5.000
 35.60        8.3      0.236      45.24       4     silty clay to clay           5.000
 35.76        8.5      0.236      47.38       4     silty clay to clay           5.000
 35.93        8.3      0.225      48.94       4     silty clay to clay           5.000
 36.09        8.6      0.236      49.22       4     silty clay to clay           5.000
 36.25        8.4      0.215      48.09       4     silty clay to clay           5.000
 36.42        8.1      0.143      46.38       4     silty clay to clay           5.000
 36.58        7.8      0.195      49.08       4     silty clay to clay           6.000
 36.75       10.0      0.369      52.50       3            clay                 11.000
 36.91       16.1      0.686      18.64       3            clay                 12.000
 37.07       12.6      0.451      16.65       5  clayey silt to silty clay       8.000
 37.24       24.4      0.645      17.21       5  clayey silt to silty clay       8.000
 37.40       15.4      0.533       3.84       4     silty clay to clay          10.000
 37.57        9.1      0.512       5.55       4     silty clay to clay           8.000
 37.73       15.1      0.430       9.53       4     silty clay to clay          10.000
 37.89       20.9      0.543       8.96       5  clayey silt to silty clay      10.000
 38.06       28.8      0.615      -1.28       6  sandy silt to clayey silt      10.000
 38.22       26.8      0.512      -4.98       6  sandy silt to clayey silt      11.000
 38.39       28.1      0.666      -6.12       6  sandy silt to clayey silt      11.000
 38.55       27.8      0.645      -7.54       6  sandy silt to clayey silt      10.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 38.71       22.1      0.461      -8.25       6  sandy silt to clayey silt      12.000
 38.88       44.4      0.604      -7.82       6  sandy silt to clayey silt      11.000
 39.04       22.1      0.492       6.83       6  sandy silt to clayey silt      10.000
 39.21       11.8      0.440      10.67       5  clayey silt to silty clay       7.000
 39.37       11.1      0.184      19.06       5  clayey silt to silty clay       5.000
 39.53       10.1      0.154      29.59       5  clayey silt to silty clay       5.000
 39.70        8.9      0.123      41.54       5  clayey silt to silty clay       4.000
 39.86        8.5      0.123      44.53       5  clayey silt to silty clay       4.000
 40.03        7.6      0.113      52.07       5  clayey silt to silty clay       4.000
 40.19        8.0      0.143      56.20       5  clayey silt to silty clay       4.000
 40.35        8.4      0.154      54.35       5  clayey silt to silty clay       4.000
 40.52        8.6      0.174      42.11       4     silty clay to clay           5.000
 40.68        8.6      0.184      49.51       4     silty clay to clay           5.000
 40.85        8.0      0.205      52.50       4     silty clay to clay           5.000
 41.01        8.5      0.205      53.49       4     silty clay to clay           5.000
 41.17        8.4      0.195      52.64       4     silty clay to clay           5.000
 41.34        7.7      0.164      53.92       4     silty clay to clay           5.000
 41.50        7.8      0.154      56.48       4     silty clay to clay           5.000
 41.67        7.9      0.143      59.04       5  clayey silt to silty clay       4.000
 41.83        8.4      0.143      57.62       5  clayey silt to silty clay       4.000
 41.99        8.4      0.133      57.05       5  clayey silt to silty clay       4.000
 42.16        8.3      0.143      55.63       5  clayey silt to silty clay       4.000
 42.32        8.5      0.164      54.77       5  clayey silt to silty clay       4.000
 42.49        8.4      0.143      57.19       5  clayey silt to silty clay       4.000
 42.65        8.4      0.143      55.48       5  clayey silt to silty clay       4.000
 42.81        8.2      0.133      54.92       5  clayey silt to silty clay       4.000
 42.98        8.4      0.113      54.77       5  clayey silt to silty clay       4.000
 43.14        8.7      0.082      53.21       5  clayey silt to silty clay       4.000
 43.31        8.3      0.082      56.91       5  clayey silt to silty clay       4.000
 43.47        7.9      0.082      58.76       5  clayey silt to silty clay       4.000
 43.64        7.9      0.092      58.61       5  clayey silt to silty clay       4.000
 43.80        8.3      0.154      59.33       5  clayey silt to silty clay       4.000
 43.96       10.6      0.174      66.87       5  clayey silt to silty clay       5.000
 44.13       14.2      0.225      31.73       5  clayey silt to silty clay       5.000
 44.29        9.3      0.277      47.80       5  clayey silt to silty clay       5.000
 44.46        9.2      0.225      63.17       4     silty clay to clay           6.000
 44.62        8.5      0.215      58.61       4     silty clay to clay           5.000
 44.78        7.8      0.225      55.91       4     silty clay to clay           6.000
 44.95       11.4      0.277      64.02       4     silty clay to clay           6.000
 45.11       10.9      0.420      20.49       4     silty clay to clay           8.000
 45.28       16.3      0.594      35.28       4     silty clay to clay          10.000
 45.44       18.8      0.563      13.09       4     silty clay to clay          10.000
 45.60       13.0      0.451      15.36       4     silty clay to clay           9.000
 45.77       12.2      0.318      24.33       4     silty clay to clay           7.000
 45.93       10.0      0.256      36.85       4     silty clay to clay           7.000
 46.10        9.9      0.215      53.35       4     silty clay to clay           6.000
 46.26        9.9      0.215      64.02       5  clayey silt to silty clay       5.000
 46.42       10.0      0.195      65.59       5  clayey silt to silty clay       5.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 46.59        9.5      0.225      64.16       4     silty clay to clay           7.000
 46.75       11.7      0.348      70.71       5  clayey silt to silty clay       7.000
 46.92       20.6      0.379      25.61       5  clayey silt to silty clay       7.000
 47.08       11.3      0.369      12.24       5  clayey silt to silty clay       7.000
 47.24       10.7      0.174      27.60       5  clayey silt to silty clay       5.000
 47.41       11.2      0.174      42.40       5  clayey silt to silty clay       5.000
 47.57       12.0      0.164      63.59       5  clayey silt to silty clay       5.000
 47.74       11.1      0.154      63.31       5  clayey silt to silty clay       5.000
 47.90       11.0      0.154      70.71       5  clayey silt to silty clay       5.000
 48.06       11.2      0.184      76.26       5  clayey silt to silty clay       5.000
 48.23       12.0      0.307      79.39       5  clayey silt to silty clay       6.000
 48.39       17.0      0.604      81.95       4     silty clay to clay          11.000
 48.56       24.2      0.963      23.76       4     silty clay to clay          14.000
 48.72       26.9      1.004      10.24       5  clayey silt to silty clay      14.000
 48.88       35.6      0.922      -0.14       6  sandy silt to clayey silt      14.000
 49.05       43.7      0.748       0.71       7  silty sand to sandy silt       14.000
 49.21       54.6      0.656       3.13       7  silty sand to sandy silt       16.000
 49.38       52.9      0.799       4.84       7  silty sand to sandy silt       15.000
 49.54       34.1      1.024       9.39       6  sandy silt to clayey silt      13.000
 49.70       18.1      0.645       9.67       5  clayey silt to silty clay      10.000
 49.87       11.8      0.318      11.24       5  clayey silt to silty clay       7.000
 50.03       11.7      0.236      12.38       5  clayey silt to silty clay       6.000
 50.20       12.1      0.225      13.66       5  clayey silt to silty clay       6.000
 50.36       11.5      0.236      14.80       5  clayey silt to silty clay       6.000
 50.52       12.7      0.236      16.36       5  clayey silt to silty clay       6.000
 50.69       12.0      0.205      18.21       5  clayey silt to silty clay       6.000
 50.85       11.4      0.266      20.77       5  clayey silt to silty clay       6.000
 51.02       13.4      0.328      23.76       5  clayey silt to silty clay       7.000
 51.18       18.0      0.328      25.61       5  clayey silt to silty clay       7.000
 51.35       11.5      0.348      27.32       5  clayey silt to silty clay       7.000
 51.51       12.1      0.348      31.44       4     silty clay to clay           9.000
 51.67       16.7      0.502      35.42       5  clayey silt to silty clay       9.000
 51.84       29.2      0.615      22.34       6  sandy silt to clayey silt       9.000
 52.00       27.3      0.604       9.39       6  sandy silt to clayey silt       9.000
 52.17       17.6      0.399      13.66       5  clayey silt to silty clay       9.000
 52.33       12.1      0.246      17.64       5  clayey silt to silty clay       7.000
 52.49       11.1      0.215      22.62       5  clayey silt to silty clay       5.000
 52.66       11.0      0.225      26.04       5  clayey silt to silty clay       5.000
 52.82       10.9      0.287      29.02       5  clayey silt to silty clay       6.000
 52.99       12.9      0.297      33.29       5  clayey silt to silty clay       6.000
 53.15       14.5      0.359      35.14       5  clayey silt to silty clay       6.000
 53.31       12.7      0.318      30.02       5  clayey silt to silty clay       6.000
 53.48       10.0      0.184      34.86       5  clayey silt to silty clay       5.000
 53.64        9.8      0.154      41.68       5  clayey silt to silty clay       5.000
 53.81       10.0      0.174      48.23       5  clayey silt to silty clay       5.000
 53.97       10.2      0.195      54.63       5  clayey silt to silty clay       5.000
 54.13       10.6      0.205      59.89       5  clayey silt to silty clay       5.000
 54.30       10.7      0.195      65.02       5  clayey silt to silty clay       5.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 54.46       12.8      0.195      69.00       5  clayey silt to silty clay       6.000
 54.63       11.6      0.236      36.42       5  clayey silt to silty clay       6.000
 54.79       11.1      0.195      43.25       5  clayey silt to silty clay       5.000
 54.95       10.9      0.184      50.36       5  clayey silt to silty clay       5.000
 55.12       11.1      0.225      58.61       5  clayey silt to silty clay       6.000
 55.28       12.9      0.246      66.01       5  clayey silt to silty clay       7.000
 55.45       17.6      0.246      41.40       5  clayey silt to silty clay       7.000
 55.61       12.5      0.215      42.68       5  clayey silt to silty clay       7.000
 55.77       11.8      0.164      56.91       5  clayey silt to silty clay       6.000
 55.94       10.9      0.164      72.41       5  clayey silt to silty clay       6.000
 56.10       11.8      0.164      67.29       5  clayey silt to silty clay       5.000
 56.27       10.7      0.154      67.15       5  clayey silt to silty clay       5.000
 56.43        9.5      0.123      76.11       5  clayey silt to silty clay       5.000
 56.59        8.6      0.143      71.42       5  clayey silt to silty clay       4.000
 56.76        8.7      0.143      57.33       5  clayey silt to silty clay       4.000
 56.92        7.0      0.133      60.18       4     silty clay to clay           5.000
 57.09        5.6      0.092      61.32       4     silty clay to clay           4.000
 57.25        5.6      0.082      57.48       1   sensitive fine grained         3.000
 57.41        5.2      0.072      52.21       1   sensitive fine grained         3.000
 57.58        5.5      0.072      48.80       1   sensitive fine grained         3.000
 57.74        5.0      0.061      43.53       1   sensitive fine grained         2.000
 57.91        4.8      0.051      43.25       1   sensitive fine grained         2.000
 58.07        4.7      0.123      41.40       3            clay                  6.000
 58.23        8.4      0.328      40.97       5  clayey silt to silty clay       5.000
 58.40       19.2      0.154      -7.54       4     silty clay to clay           9.000
 58.56       17.1      0.983      -7.54       4     silty clay to clay          15.000
 58.73       34.3      1.772     -10.39       4     silty clay to clay          26.000
 58.89       70.6      2.520     -12.38       5  clayey silt to silty clay      28.000
 59.06       71.7      3.175     -12.95       5  clayey silt to silty clay      36.000
 59.22       83.2      3.513     -12.66       4     silty clay to clay          47.000
 59.38       66.3      3.554     -13.09      11 very stiff fine grained (*)     64.000
 59.55       52.5      2.991     -12.80       3            clay                 54.000
 59.71       49.4      2.612     -12.38       5  clayey silt to silty clay      27.000
 59.88       66.6      1.270     -12.52       6  sandy silt to clayey silt      36.000
 60.04      165.8      4.876     -12.09       7  silty sand to sandy silt       46.000
 60.20      199.9      4.794     -12.80       6  sandy silt to clayey silt      59.000
 60.37       99.1      5.941     -12.24       6  sandy silt to clayey silt      55.000
 60.53      132.5      4.794     -12.52      11 very stiff fine grained (*)    106.000
 60.70      101.3      6.033     -12.38      11 very stiff fine grained (*)    117.000
 60.86      133.1      6.453     -12.52      11 very stiff fine grained (*)    119.000
 61.02      137.7      6.300     -12.52      12   sand to clayey sand (*)       68.000
 61.19      157.6      3.196     -12.66       6  sandy silt to clayey silt      58.000
 61.35      155.7      5.542     -12.38       6  sandy silt to clayey silt      54.000
 61.52      112.7      6.996     -12.38      11 very stiff fine grained (*)    142.000
 61.68      175.5      7.631     -12.38      11 very stiff fine grained (*)    127.000
 61.84      109.0      6.699     -12.66      11 very stiff fine grained (*)    119.000
 62.01       88.0      4.640     -12.66      11 very stiff fine grained (*)    103.000
 62.17      126.1      5.593     -12.24      11 very stiff fine grained (*)    107.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 62.34      122.3      5.583      -8.82      11 very stiff fine grained (*)    117.000
 62.50      119.0      5.634     -10.67      11 very stiff fine grained (*)    115.000
 62.66      119.9      4.804      -9.82       6  sandy silt to clayey silt      52.000
 62.83      166.2      1.055     -10.39       8     sand to silty sand          36.000
 62.99      167.4      2.079     -11.81       8     sand to silty sand          44.000
 63.16      223.5      4.056      17.36       7  silty sand to sandy silt       55.000
 63.32      124.5      4.036     -12.09       7  silty sand to sandy silt       42.000
 63.48       51.4      2.960     -11.38       5  clayey silt to silty clay      34.000
 63.65       38.5      1.291     -10.67       4     silty clay to clay          27.000
 63.81       37.0      1.045      -9.82       5  clayey silt to silty clay      18.000
 63.98       35.0      1.024      -9.25       6  sandy silt to clayey silt      14.000
 64.14       35.3      0.860      -9.11       6  sandy silt to clayey silt      13.000
 64.30       33.7      1.014      -8.68       6  sandy silt to clayey silt      13.000
 64.47       35.2      0.850      -7.26       6  sandy silt to clayey silt      13.000
 64.63       32.5      0.615      -6.83       6  sandy silt to clayey silt      13.000
 64.80       32.6      0.553      -6.83       6  sandy silt to clayey silt      13.000
 64.96       37.2      0.778      -6.83       6  sandy silt to clayey silt      15.000
 65.12       45.6      1.127      -6.54       6  sandy silt to clayey silt      17.000
 65.29       52.6      1.444      -6.40       5  clayey silt to silty clay      24.000
 65.45       51.7      2.335      -6.26       5  clayey silt to silty clay      25.000
 65.62       53.3      2.530      -6.26       5  clayey silt to silty clay      29.000
 65.78       78.2      2.858      -5.98       5  clayey silt to silty clay      32.000
 65.94       66.9      1.915      -5.98       6  sandy silt to clayey silt      25.000
 66.11       50.4      1.834      -5.55       5  clayey silt to silty clay      27.000
 66.27       49.4      1.905      -5.41       5  clayey silt to silty clay      23.000
 66.44       44.5      1.823      -5.12       5  clayey silt to silty clay      21.000
 66.60       40.0      1.536      -5.55       5  clayey silt to silty clay      19.000
 66.77       37.3      1.424      -5.12       5  clayey silt to silty clay      19.000
 66.93       38.7      1.362      -5.12       5  clayey silt to silty clay      18.000
 67.09       38.4      1.178      -5.12       5  clayey silt to silty clay      19.000
 67.26       39.2      1.117      -5.26       6  sandy silt to clayey silt      15.000
 67.42       39.4      0.707      -4.84       6  sandy silt to clayey silt      15.000
 67.59       38.7      1.219      -4.84       6  sandy silt to clayey silt      16.000
 67.75       48.4      1.403      -3.84       5  clayey silt to silty clay      20.000
 67.91       37.4      1.219      -3.56       5  clayey silt to silty clay      20.000
 68.08       39.1      1.383      -3.27       5  clayey silt to silty clay      20.000
 68.24       48.7      1.854      -3.41       5  clayey silt to silty clay      22.000
 68.41       50.4      1.721      -2.85       5  clayey silt to silty clay      23.000
 68.57       45.5      1.782      -3.13       5  clayey silt to silty clay      24.000
 68.73       57.4      1.946      -2.85       5  clayey silt to silty clay      25.000
 68.90       56.3      2.714      -2.70       4     silty clay to clay          35.000
 69.06       51.0      2.612      -2.42       4     silty clay to clay          32.000
 69.23       43.7      2.182      -2.42       4     silty clay to clay          29.000
 69.39       42.9      1.496      -2.42       6  sandy silt to clayey silt      21.000
 69.55       77.0      1.014      -2.56       7  silty sand to sandy silt       22.000
 69.72       87.5      0.410      -3.70       8     sand to silty sand          20.000
 69.88       87.6      0.420      -4.27       8     sand to silty sand          21.000
 70.05       83.1      0.512      -4.13       8     sand to silty sand          20.000

*Soil behavior type and SPT based on data from UBC-1983



 Depth         Qt         Fs         Pw               Soil Behavior Type        SPT N*
  (ft)      (TSF)      (TSF)      (PSI)    Zone                 UBC-1983    60% Hammer

 70.21       83.5      0.594      -3.84       8     sand to silty sand          20.000
 70.37       82.8      0.768      -3.84       8     sand to silty sand          20.000
 70.54       83.1      0.543      -4.13       8     sand to silty sand          20.000
 70.70       81.3      0.512      -4.69       8     sand to silty sand          20.000
 70.87       81.9      1.045      -4.55       7  silty sand to sandy silt       26.000
 71.03       84.7      2.325      -0.85       6  sandy silt to clayey silt      28.000
 71.19       54.2      1.967       0.00       5  clayey silt to silty clay      29.000
 71.36       42.3      2.018       1.42       5  clayey silt to silty clay      25.000
 71.52       57.4      1.803       3.56       5  clayey silt to silty clay      24.000
 71.69       49.6      1.547       2.42       5  clayey silt to silty clay      23.000
 71.85       36.7      1.393       4.55       5  clayey silt to silty clay      20.000
 72.01       40.0      1.680       5.26       5  clayey silt to silty clay      20.000
 72.18       46.4      1.188       5.41       6  sandy silt to clayey silt      20.000
 72.34       66.9      0.625       0.71       7  silty sand to sandy silt       20.000
 72.51       78.2      0.225       0.14       8     sand to silty sand          17.000
 72.67       69.6      0.277      -1.71       8     sand to silty sand          17.000
 72.83       61.0      0.471      -1.28       7  silty sand to sandy silt       22.000
 73.00       75.3      1.731       0.00       7  silty sand to sandy silt       22.000
 73.16       70.4      2.172       0.57       6  sandy silt to clayey silt      26.000
 73.33       58.5      1.864       0.14       6  sandy silt to clayey silt      27.000
 73.49       85.3      2.018      -1.00       6  sandy silt to clayey silt      28.000
 73.65       72.8      1.536      -0.85       7  silty sand to sandy silt       26.000
 73.82       88.5      1.178      -1.71       7  silty sand to sandy silt       28.000
 73.98      102.7      1.864      -2.99       7  silty sand to sandy silt       27.000
 74.15       66.3      1.813      -2.56       6  sandy silt to clayey silt      27.000
 74.31       44.3      1.844       8.25       5  clayey silt to silty clay      25.000
 74.48       46.6      1.844      13.23       5  clayey silt to silty clay      21.000
 74.64       41.3      1.670      13.23       6  sandy silt to clayey silt      20.000
 74.80       66.2      1.045      14.65       7  silty sand to sandy silt       23.000
 74.97      105.4      1.383       2.70       7  silty sand to sandy silt       33.000
 75.13      134.9      2.940       2.70       7  silty sand to sandy silt       36.000
 75.30       93.9      3.329      -3.27       6  sandy silt to clayey silt      36.000
 75.46       55.7      3.042      -3.70       5  clayey silt to silty clay      31.000
 75.62       45.3      2.018      -2.70       4     silty clay to clay          29.000
 75.79       37.4      1.608      -2.28       4     silty clay to clay          24.000
 75.95       31.3      1.301      -2.13       4     silty clay to clay          21.000
 76.12       27.7      1.076      -1.99       4     silty clay to clay          19.000
 76.28       29.6      1.106      -0.85       5  clayey silt to silty clay      15.000
 76.44       34.0      1.178      -0.85       5  clayey silt to silty clay      16.000
 76.61       35.1      1.188      -0.43       5  clayey silt to silty clay      17.000
 76.77       37.2      1.362      -0.14       5  clayey silt to silty clay      18.000
 76.94       41.0      1.536       0.43       5  clayey silt to silty clay      20.000
 77.10       46.6      1.926       1.00       4     silty clay to clay          27.000
 77.26       38.0      2.018       1.99       0       <out of range>             0.000
 77.43       35.0     -32768       2.56       0       <out of range>             0.000
 77.59       30.3     -32768       4.98       0       <out of range>             0.000
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SECTION 02465

REINFORCED JET GROUTING

PART 1   GENERAL

1.1   SUMMARY

This section is a performance type specification. The Contractor shall be 
responsible to design the jet-grout mix parameters and the layout and 
geometry of the treatment zones.  The Government's design is based on the 
core boring and cone data provided.  The Contractor's design may vary from 
the Government's including the upper and lower elevation of the treatment 
zones shown in the drawings if the Contractor's core borings indicate that 
such variations of the upper and lower elevations of the treatment zones 
are warranted.  The Contractor shall also be responsible to construct the  
jet-grout columns.  This section includes materials, equipment, and 
procedures for the installation of  soil-cement columns by the single or 
double fluid jet grouting method.  The triple fluid method of jet grouting 
is not allowed on this project.

1.2   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN PETROLEUM INSTITUTE (API)

API RP 13B-1 (1997; A 2000) Standard Procedure for 
Field Testing Water-Based Drilling Fluids

ASTM INTERNATIONAL (ASTM)

ASTM C 39/C 39M (2003) Compressive Strength of Cylindrical 
Concrete Specimens

ASTM C 150 (2002ae1) Portland Cement

1.3   DEFINITIONS

1.3.1   Jet Grouting

Jet grouting is a technique utilizing a special drill bit and injection 
monitor with radial horizontal nozzles. This process produces soil-cement 
columns by pumping neat cement grout slurry through horizontal jets which 
cuts and mixes in situ with the surrounding materials as the drill bit is 
slowly rotated and withdrawn.  The single fluid method of jet grouting will 
be performed for the test.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
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designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Jet-grouting subcontractor; G|EGS

    Within 10 days after award, submit subcontractor for jet 
grouting.  This submittal shall include a list of at least 15 
projects of similar scope and magnitude with the specified 
jet-grout injection system that the subcontractor completed and a 
list of sufficient competent experienced personnel to carry out 
the operations specified.

Jet-grouting design engineer; G|EGS

    Within 10 days after award, submit an experienced design 
engineer and a list of at least 10 projects that he or she 
designed and oversaw during construction.  The design engineer 
must be a registered Professional Engineer in his or her state of 
practice.
Jet-grouting site superintendent; G|EGS

    Within 10 days of award, submit a project superintendent with 
jet-grouting experience and a list of at least 10 projects of 
similar scope and magnitude that he supervised in the field.

Jet-Grout Wall Core Borings; G|EGS

    Within 20 days of approval of the Jet-Grout Design Engineer, 
Submit one core boring for each of the two jet-grout walls.  The 
core boring shall be deep enough to provide adequate design data.

Jet-Grout Wall Design G|EGS

    Within 20 days of delivery of the core borings, submit a 
design for each soil-cement wall with drawings and calculations.  
The calculations shall demonstrate that the soil-cement walls are 
designed for structural integrity and wall stability for all 
failure modes and loadings including earth pressures from the 
highway embankment beyond the active wedge.  The stability 
analysis shall be done in accordance with EM 1110-2-1902, 
referenced above.  The cases the wall shall be designed for are 
End-of-Construction, Long Term and Earthquake using a minimum 
earthquake acceleration of 0.15 g's.  This submittal shall be for 
the COR's approval.

Grout mix design; G|EGS

Within 20 days of delivery of the jet-grout core borings, 
submit grout mix design, sources of mix materials, and material 
data demonstrating compliance with requirements herein.  The grout 
mix design shall be based on laboratory tests on samples retrieved 
from a core boring performed by the Contractor for each jet-grout 
wall and mixed with the proposed quantities and cement type to be 
used in construction.  The suitability of the proposed grout mix 
design shall be verified by laboratory unconfined compression 
tests for each material type encountered in the Contractor's core 
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boring.

Work plan; G|EGS

Within 10 days after approval of the jet-grout wall design, 
submit working drawings, method descriptions, including but not 
limited to catalog drawings and details that show the proposed 
equipment and tooling plant, equipment and  material descriptions, 
arrangement of grout mixing and injection equipment, location of 
grout columns, sequence of jet-grout column installation, and 
other necessary details and calculations.

Quality control plan; G|EGS

Within 10 days after approval of the jet-grout wall design by 
the COR, submit layout and procedures for test program to 
establish optimum jet-grouting parameters.

SD-06 Test Reports

Daily Reports

Submit daily reports during the performance of test and 
production jet grouting providing the information listed below.  A 
sample of the report form proposed for use by the Contractor shall 
be submitted to the Engineer for approval prior to the start of 
work.

a. Jet-Grout column or Steel Casing number.

b. Time and date of beginning and completion of each grout 
column.

c. Grout mix data, including mix proportions and specific 
gravity measurements.

d. Grout pumping pressures used to construct each grout column.

e. Grout flow rates for each grout column.

f. Rates of rotation and withdrawal of jet rods for each grout 
column.

g. Total grout quantity used for each column.

h. Grout-take verses depth for each column.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Cement

Portland Cement, ASTM C 150, Type I or Type II.

2.1.2   Water

Clean, potable, and free from all organic materials, strong acids, or 
alkalis.  Water source shall be tested in accordance with API RP 13B-1.
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2.1.3   Admixtures

Other materials and/or admixtures may be used in the mix, provided they are 
shown necessary in order to satisfy strength, permeability, or other 
technical requirements and are approved by the Contracting Officer's 
Representative (COR).

2.1.4   Grout Mix

The grout mix utilized shall be as required to provide the completion of 
the jet-grouted columns as defined by these specifications, and as verified 
by test of the cement grout program results. The specific gravity shall be 
not less than 1.6.  The Unconfined Compressive Strength of the grout mix 
shall be not less than 1915 KPa (40,000 psf).  The minimum diameter of the 
grouted columns shall be no less than 1.219 m (4 feet).

2.2   EQUIPMENT

Spare parts and/or equipment shall be available on site to maintain 
jet-grouting equipment in satisfactory operating conditions at all times 
during execution of the jet-grouting work.

2.2.1   Drilling Equipment

The drilling equipment provided by the Contractor shall be of a type and 
capacity suitable for advancing the steel casing and jet rods to the depth 
required.  Automated controls shall be provided for rotation and withdraw 
rates of the jet rods as determined for the formation of the jet-grouted 
column.

2.2.2   Grouting Equipment

2.2.2.1   Mixers

Grout mixers, holding tanks, and associated equipment shall be of a type 
and capacity for continuously producing a uniform grout mixture at the 
times, and in the quantities, required for timely prosecution of the work.  
Grout mixers shall be colloidal type.  Paddle type mixers are not allowed

2.2.2.2   Jet-Grouting Pumps

Use high pressure pumps capable of delivering grout at the flow rates and 
pressures required for the performance of the work in accordance with these 
specifications.  However, pumps shall be capable of pumping the cement 
grout at a pressure adequate to obtain the required diameter and strength 
soil-mix column in the In-Situ soils at this site.

PART 3   EXECUTION

3.1   DESIGN

The reinforced soil-cement column layout and column design shall be 
reviewed and approved by a registered engineer under direct contract with 
the Jet-Grouting Contractor. This engineer shall be experienced in the 
design and construction of reinforced jet-grout columns.
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3.2   INSTALLATION

3.2.1   Instrumentation

Prior to jet grouting, the Contractor shall install heave/settlement 
instrumentation as shown on the instrumentation plan. The Contractor shall 
be responsible for verifying all underground interference shown on the 
drawings.

3.2.2   Reinforcement

Reinforcement shall be installed, grouted, and cured a minimum of 8 hours 
prior to the installation of adjacent jet-grout columns.

3.2.3   Drill Holes

Drill holes shall be advanced at the locations and to the design depth as 
shown on the jet-grout Contractor's design drawings.  Any field 
modifications must be approved by the COR.

3.2.4   Jet Rods

An appropriate device shall be seated at the end of the jet rods to 
initiate lateral flow through jet nozzles located on the sides of the jet 
rods.

3.2.5   Testing

Subject to the results of the test program (see paragraph TEST PROGRAM 
below), the COR may require modifications in the jet-grout column 
production to achieve satisfactory results.  Depending on the extent of 
modifications necessary, the Contractor may be required to repeat the 
construction of a test section.

3.2.6   Spoil Disposal

Grout, soil, and water spoil return shall be contained and disposed of in 
accordance with federal, state and local laws and regulations.

3.2.7   Drilling and Grouting Sequence

The drilling and grouting sequence shall be such that an adequate distance 
is left between the freshly installed columns and any previously installed 
adjacent or nearby columns.  A minimum set time of eight hours shall be 
provided before installing adjacent columns.

3.3   TEST PROGRAM

Prior to production work, a test program shall be conducted by the 
Contractor in accordance with the accepted work plan.  The test program 
shall be used to optimize the various parameters including grout mix, grout 
pressures, rotational speed, lifting rate, grout flow rate, number and size 
of grout jet nozzles, and drilling methods.  The test program and its 
results will be observed and reviewed by the COR.  The test program shall 
be installed in areas near the planned production work and in soils similar 
to that anticipated to be found during production work.  The test program 
shall be executed in accordance with the procedures submitted and accepted 
by the COR.
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3.3.1   Test Program Scope

The test program shall consist of constructing a minimum of two jet grouted 
 columns installed between the same elevations specified for the production 
jet-grouting work.    After a minimum of 7 days set time the columns shall 
be core drilled and selected samples shall be sent to a lab for unconfined 
compression testing.

3.3.2   Core Drilling

The core drilling of each jet-grouted test column shall be performed using 
a 76 mm (3-inch) diamond tipped core barrel, in order to obtain continuous 
sampling the full length of the column.  The core drill run shall be 
performed along a vertical line 75 mm (3 in) inside of  the outer design 
diameter of the jet-grouted test column.   (i.e. For a 4-foot outer design 
diameter the core drill run center line shall be located 3-in from the 
outside design diameter or 21-in from the center line of the soil-cement 
cylinder.)

3.3.3   Unconfined Compressive Strength Test

A laboratory Unconfined Compressive Strength test in accordance with ASTM C 
39/C 39M shall be performed on a minimum of one (1) 76 mm (3-inch) nominal 
diameter by 229 mm (9-inch) long core sample for each 3.048 m (10 ft) of 
jet-grouted test column.

3.3.4   Production Modifications

Subject to the results of the test program, the COR may require 
modifications in the jet-grout column production to achieve satisfactory 
results.  Depending on the extent of modifications necessary, the 
Contractor may be required to repeat the construction of a test jet-grout 
column.

3.4   PRODUCTION

The Contractor shall use the same equipment, materials, and procedures as 
those determined in the test program to perform production jet-grouting 
work as described herein.

3.5   QUALITY CONTROL

Uniformity of grout mixture shall be measured by the Contractor by taking 
unit weight (density) measurements of the mixed grout by mud balance, taken 
at the mix plant. Frequency shall be at least one measurement per 2,000 
gallons of grout mixed and pumped, or daily whichever is more stringent.  
Appropriate records shall be kept by the Contractor and submitted to the 
COR to verify that grout mixture(s) are as accepted.  Continuous recording 
of jet-grouting parameters shall be provided in the daily reports for each 
production column to verify consistency with the approved test program 
results.

           -- End of Section --
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